( SOLVAY

July 10, 2015

Steven Dietrich

WDEQ-Air Quality Division
122 W 25™ Street

Cheyenne, WY 82002

RE: Submittal of RATA Reports for Boilers #1, #2, and #4 (AQD #18, #19, and #109)

Dear Steven:

Enclosed you will find the Relative Accuracy Test Audit reports for Boilers #1, #2, and
#4 (AQD #18, #19, and #109). The testing was performed by Optimal Air Testing
Services, Inc. as required per Operating Permit 3-1-126, Permit No. MD — 13083, and
Greenhouse Gas Prevention of Significant Deterioration Permit #PSD — WY — 000004 —
2012.001.

AQD #109, tested on April 28™ 2015, demonstrated compliance utilizing the reference
method for oxygen, volumetric flowrate, carbon dioxide, and nitrogen oxides. The
applicable standard was used to demonstrate compliance for carbon monoxide. AQD #18
and #19, tested on April 29" and 30™ and May 4™ demonstrated compliance using the
reference method for oxygen, carbon dioxide, nitrogen oxides, and volumetric flowrate.
Compliance was also demonstrated applying the applicable standard for sulfur dioxide.

Enclosed is a signed certification by Todd Brichacek, Sr. Vice President — Site Manager.

If you have any questions concerning the performance reports, feel free to contact me at -

872-6571.
Respectfully submitted,
(Vuiva =55, “Toirncr
Ouisha Toenyes
Environmental Engineer
cc: Tony Hoyt
Enclosures

Solvay Soda Ash Joint Venture, 400 County Road 85, PO Box 1167, Green River, WY 82935 « 307-875-6500
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é SOLVAY

Permit No.’s OP 3-1-126, MD — 13083, and Greenhouse Gas
Prevention of Significant Deterioration Permit #PSD — WY —
000004 —2012.001.

AQD Source No. 18, 19, and 109

Relative Accuracy Test Audit Reports

“I certify under penalty of law that, based on information and belief formed after
reasonable inquiry, the statements and information contained in this report are true,
accurate, and complete.”

Name: Todd Brichacek

Signature: w M

Title: Senior Vice President-Site Manager

Date: 7//o/£_o g

Solvay Soda Ash Joint Venture, 400 County Road 85, PO Box 1167, Green River, WY 82935 - 307-875-6500
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Optimal Project 1501C

SOLVAY CHEMICALS, INC.
GREEN RIVER, WYOMING

BOILER #1 (BO-1), BOILER #2 (BO-2), AND BOILER #4 (BO-4)

RELATIVE ACCURACY TEST AUDIT REPORT
APRIL 28 TO MAY 4, 2015

Report submitted to:

Ms. Ouisha Toenyes
Environmental Engineer

Solvay Chemicals, Inc.
400 County Road 85
Green River, WY 82935

Report Prepared by:

(O ptimal

AIR TESTING SERVICES, INC

9971 Landmark Lane
Casper, Wyoming 82604
(307) 237-0814

We certify that we have examined the information submitted in this report
and believe the results presented are true, accurate, and complete.

Daniel Klassen %u;tin Russell

President Technical Writer I'
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Solvay Chemicals, Inc.— Green River Plant
BO-1, BO-2, and BO-4 RATA Report O _gtlmal

Page 1 AIR TESTING SERVICES, INC

1.0 INTRODUCTION

Solvay Chemicals, Inc. (Solvay) contracted Optimal Air Testing Services (Optimal) to conduct a
Relative Accuracy Test Audit (RATA) on the Boiler 1 (BO-1), Boiler 2 (BO-2), and Boiler 4 (BO-4)
continuous emission monitor system (CEMS) at the Green River plant. Title 40 of the Code of Federal
Regulations Part 60 (40 CFR60) procedures were followed for the RATA program.

1.1 RATA Methodology

The RATA was conducted at each of the stacks. The relative accuracy (RA) of the CEMS was
determined by comparing the results of reference method tests to the results of the installed CEMS.
For BO-1 and BO-2, the RA of the oxygen (O,), carbon dioxide (CO,) and nitrogen oxides (NOx)
continuous emission monitor system (CEMS) and the volumetric flow rate CEMS was less than 20
percent of the mean value of the reference method data. The RA of sulfur dioxide (SO,) CEMS was
less than 10 percent of the applicable standard.

For BO-4, the RA of the oxygen (O,), carbon dioxide (CO,) and nitrogen oxides (NOx) continuous
emission monitor system (CEMS) and the volumetric flow rate CEMS was less than 20 percent of the
mean value of the reference method data. The RA of carbon monoxide (CO) CEMS was less than 10
percent of the applicable standard.

0, and CO, RATA results are expressed in terms of percent, dry volume (%gr). CO, SO, and NOx
RATA results are expressed as parts per million dry volume (ppmyy), pounds per hour (Ib/hr) and
pound per million British Thermal Units (Ib/mmBtu). Flow rate RATA results are expressed as
thousand standard cubic feet per minute (kscfm).

The BO-1 Boiler Stack RATA was conducted on April 29 and 30, 2015. The BO-2 Boiler Stack
RATA was conducted on May 4, 2015 and the BO-4 Boiler stack was done on April 28, 2015.
Coordinating the test program were:

OuishaToenyess @ DanKlassen B
Solvay Chemicals Inc. Optimal Air Testmg Services, Inc.

400 County Road 85 9971 Landmark Lane

Green River, WY 82935 Casper, WY 82604

Ph: (307) 875-6500 Ph: (307) 237-0814
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1.2 Summary of Results

Table 1 Solvay BO-1 Boiler Stack RATA Results, April 29 and 30, 2015

EPA Test Relative Relative Accuracy
Constituent Units Method Accuracy (%)  Limit (calculation basis)
Oxygen % iy 3A 5.18 20 (Reference method)
Carbon Dioxide % dry 3A 421 20 (Reference method)
Sulfur Dioxide pPpm 4y 6C 0.52 10 (Applicable standard)
Ib/mmBtu 3A & 6C 0.67 10 (Applicable standard)
Ib/hr 1-4 & 6C 0.49 10 (Applicable standard)
Nitrogen Oxides  ppm 4y 1E 2.03 20 (Reference method)
Ib/mmBtu 3A&TE 1.87 20 (Reference method)
Ib/hr 1-4 & TE 3.15 20 (Reference method)
Volumetric Flow  kscfm 1,2,3&4 15.12 20 (Reference method)

Table 2 Solvay BO-2 Boiler Stack RATA Results, May 4, 2015

EPA Test Relative Relative Accuracy
Constituent Units Method Accuracy (%)  Limit (calculation basis)
Oxygen % drv 3A 3.11 20 (Reference method)
Carbon Dioxide % drv 3A 2.67 20 (Reference method)
Sulfur Dioxide PPM dry 6C 5.70 10 (Applicable standard)
Ib/mmBtu 3A & 6C 7.98 10 (Applicable standard)
Ib/hr 1-4 & 6C 6.10 10 (Applicable standard)
Nitrogen Oxides  ppm g 7E 1.88 20 (Reference method)
Ib/mmBtu 3A&7E 1.95 20 (Reference method)
Ib/hr 1-4 & 7TE 4.60 20 (Reference method)
Volumetric Flow  kscfm 1,2,3&4 3.69 20 (Reference method)
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Table 3 Solvay BO-4 Boiler Stack RATA Results, April 28, 2015

EPA Test Relative Relative Accuracy

Constituent Units Method Accuracy (%)  Limit (calculation basis)
Oxygen % drv 3A 4.26 20 (Reference method)
Carbon Dioxide % drv 3A 2.90 20 (Reference method)
Carbon Monoxide ppm gy 10 0.01 5 (Applicable standard)
ppm ¢n~ at 3% O, 10 0.12 5 (Applicable standard)
lb/mmBtu 3JA& 10 0.00 5 (Applicable standard)
Ib/hr 1-4 & 10 0.04 5 (Applicable standard)
Nitrogen Oxides  ppm g 7E 11.15 20 (Reference method)
ppm ¢4n- at 3% O, 7E 11.90 20 (Reference method)
Ib/mmBtu 3A&TE 12.15 20 (Reference method)
1b/hr 1-4 & 7TE 5.13 20 (Reference method)
Volumetric Flow  kscf/hr 1,2,3&4 7.92 20 (Reference method)

Complete summary of test results are presented in Appendix A. Included with the Appendix A results
are charts visually comparing Solvay CEM data to Reference Method results. Reference Method field
data is included in Appendix B and Solvay CEM data is attached in Appendix C. Spreadsheets used
to reduce reference method data and calculate results are shown in Appendix D. Appendix E and F
respectively contain on-site Reference Method CEM calibrations and equipment/calibration gas
certifications. Sample calculations are shown in Appendix G. Solvay process data has been provided
in Appendix H.

1.3 Description of Installation
Solvay Chemicals, Inc., located near Green River, Wyoming, is a mine and refinery with corporate offices in

Houston, Texas.

The primary raw material for the Green River facility is sodium sesquicarbonate, commonly referred to as
trona. The trona is mined at the plant site from an ore bed located 1,500 feet below the surface. The trona is
hoisted to the surface before refining into soda ash and other sodium-based products.

The trona that is fed to the soda ash calciners is heated, resulting in thermal calcinations of the sodium
sesquicarbonate forming a crude soda ash. The crude soda ash is dissolved in water and the insolubles are
separated from the solution by settling and filtration. The insolubles are disposed of in the mine void. The
high-purity saturated solution of sodium carbonate is then fed to crystallizers where a large amount of
water is removed and a slurry of sodium carbonate monohydrate crystals is formed. This slurry is then
further dewatered and washed by a series of cyclones and centrifuges. The resulting monohydrate crystals
are fed through dryers forming a high quality soda ash, which then is ready for storage and shipment.
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1.4 Stack Sampling Location

The BO-1 Boiler Stack is a round vertical stack with a diameter of 86 "/g inches. The test ports are
located greater than eight diameters (67 feet) downstream and approximately 1.7 diameters (12 feet)
upstream from the nearest flow disturbances. Reference Method CEM sampling points were located
per Performance Specification (PS) 2. Four points were traversed for volumetric flow determination
in each of the four 6.5 inch long test ports. The points traversed were 2 */4 inches, 9 /5 inches, 16 */4
inches and 28 /16 inches from the stack wall.

The BO-2 stack is a round vertical stack with a diameter of 86 '/ inches. The test ports are located
greater than eight diameters (67 feet) downstream and approximately 1.7 diameters (12 feet) upstream
from the nearest flow disturbances. Reference Method CEM sampling points were located per
Performance Specification (PS) 2. Four points were traversed for volumetric flow determination
through four test ports, 8 7/s inches long. The points traversed were 2 3/, inches, 9 /16 inches, 16 /16
inches and 27 "/, inches from the stack wall.

The BO-4 stack is a round vertical stack with a diameter of 71 %/, inches. The test ports are located
greater than eight diameters (82 feet) downstream and greater than two diameters (63 feet) upstream
from the nearest flow disturbances. Reference Method CEM sampling points were located per
Performance Specification (PS) 2. Six points were traversed for volumetric flow determination
through two test ports, 6 13/,6 inches long. The points traversed were 3 5/16 inches, 10 */;6 inches, 21
5/,6 inches, 50 11,6 inches, 61 "/ inches and 68 3/, inches from the stack wall.
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2.0 SUMMARY OF SAMPLING PROCEDURES

Optimal performed the following U.S. Environmental Protection Agency (EPA) test methods to meet the
requirements of the specified work. These methods may be referenced in Title 40 of the Code of Federal
Regulations, Part 60. The methods are titled as follows:

e Method 1 “Sample and Velocity Traverses for Stationary Sources;”

e Method 2 “Determination of Stack Gas Velocity and Volumetric Flow Rate
(Type S Pitot Tube);”

e Method 3A “Determination of Oxygen and Carbon Dioxide Concentrations in

Emissions from Stationary Sources;”

e Method 4 “Determination of Moisture Content in Stack Gases;”

e Method 6C “Determination of Sulfur Dioxide Emissions from Stationary Sources;”

e Method 7E “Determination of Nitrogen Oxides Emissions from Stationary Sources;”
e Method 10 “Determination of Carbon Monoxide Emissions from Stationary Sources;”
e Method 205 "Verification of Gas Dilution Systems for Field Instrument Calibrations,"

Performance Specification 2 “Specifications and Test Procedures for SO, and NOx Continuous
Emission Monitoring Systems in Stationary Sources;”
Performance Specification 3 “Specifications and Test Procedures for O, and CO, Continuous
Emission Monitoring Systems in Stationary Sources;”
Performance Specification 4 “Specifications and Test Procedures for Carbon Monoxide Continuous
Monitoring Systems in Stationary Sources;”
Performance Specification 6 “Specifications and Test Procedures for Continuous Emission Rate

Monitoring Systems in Stationary Sources;”
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3.0 METHODOLOGY

3.1 Determination of Stack Gas Velocity and Volumetric Flow Rate

Measurement of gas velocity and volumetric flow rate was conducted in accordance with EPA
Reference Method 2 Procedures. The stack gas temperature and velocity head were measured at each
traverse point, and used to calculate the gas velocity (Vs) and volumetric flow rate expressed in terms
of acfm, scfm, dscfm and kscm/hr.,

The sampling equipment consisted of a calibrated stausscheibe (Type S) pitot tube connected to an
inclined manometer to determine the velocity head at each traverse point, a thermocouple and
calibrated pyrometer to measure the gas temperature at each point, and straight tap or tube connected
to a slack tube manometer to determine the static pressure in the duct. Measurements for flow rate
determination were collected simultaneously with the corresponding gaseous sampling runs.

Molecular weight of the stack gas was acquired by measuring the oxygen and carbon dioxide content
using EPA Method 3A (CEMYS).

EPA Reference Method 4 was used to determine the flue gas moisture content. A gas sample was
extracted from the stack and the moisture in the flue gas condensed in an impinger train and
measured. The sample train consisted of a probe, filter, impinger train, pump and dry gas meter. The
first and second impingers each contained 100 ml (or greater) of water, the third impinger remained
empty and the fourth impinger contained a tare-weighted quantity of silica gel.

Following sampling, the sample train was leak checked and the impinger contents measured
gravimetrically to determine the quantity of water collected. One moisture determination was
collected for every two boiler stack velocity traverses (runs). Optimal CEMS run times were
adjusted/synchronized to match the times of Solvay's CEMS data acquisition system (DAS).

3.2 Determination of O,, CO,, CO, SO; and NOx Concentrations

Instrumental Reference Method procedures for determination of oxygen (O,), carbon dioxide (CO,),
carbon monoxide (CO), sulfur dioxide (SO,) and nitrogen oxides (NOX) concentrations were
conducted utilizing a common sampling apparatus. The gas sample was extracted from the source at
a constant rate, through a stainless steel heated probe and a heated glass fiber filter. Upon leaving the
filter, the gas sample passed through a Teflon sample line heated to 250°F. The sample then passed
through a Baldwin gas conditioner to removes moisture. A particulate free, dry gas sample was then
suitable for instrument introduction. The continuous gas analyzers used for sample analysis consisted
of the following:
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Table 4 Boiler RATA Rgference Method Continuous Emission Monitors
Gas Manufacturer | Model |  Analysis Units | Range
Constituent | | Principle | Reported | used
California : "
Oxygen Analytical ZRE Electrochemical (%, dry) (0-22.92)
Carbon California 0
Dioxide Ansilytical ZRE Infrared (%, dry) (0-22.91)
Carbon California
Monoxide Angilgtisl ZRE Infrared (ppmdv) (0-49.40)
Sulfur California
Dioxide Amilytiol ZRF Infrared (ppmdv) (0-50.00)
Nitrogen California
Oxides Analytical ZRE Infrared (ppmdv) (0-501.7)

Protocol gases were blended with a certified and calibrated mass flow gas divider to arrive at the desired
calibration concentrations. Operation and on-site verification of the gas divider followed procedures listed in
40 CFR Part 51, Test Method 205, Appendix M entitled, "Verification of Gas Dilution Systems for Field
Instrument Calibrations". Per Method 205, the gas divider is calibrated annually and verification of the gas
divider operation was demonstrated on-site.

— An Environics Model 4040 gas divider with three mass flow controllers was used to
blend nitrogen and the protocol gas mixtures for the desired calibration gas
concentrations. The mass flow controllers in the gas divider were calibrated prior to
testing, and the gas divider operation on-site was verified with the oxygen analyzer and
an independent protocol calibration gas.

— The Gas Divider on-site verification was performed by entering two target
concentrations into the Environics software. A high range protocol oxygen gas and the
zero N, gas were blended with the mass flow controllers to meet the target
concentrations that were introduced to the oxygen analyzer one at a time. Analyzer
response was verified by introducing a mid-level calibration gas directly into the
analyzer. This process was repeated in triplicate. All analyzer responses for the target
concentrations and the verification gas did not deviate more than two percent from the
predicted concentrations or more than two percent from the average instrument
response for each concentration.

Reference method analyzer calibration error checks and linearity checks were performed.

— Blended protocol gases from the gas divider were introduced directly into each analyzer to
determine analyzer calibration error daily and when power to the analyzers is interrupted.
Three gases (zero, mid and high) were used for each pollutant analyzers. The difference
between the calibration gas value and the analyzer response was less than two percent.

— Biases were checked before and after each run by challenging the entire sampling system with
calibration gases (zero and mid) introduced between the sampling probe and the heated sample
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line. The difference between the calibration gas value and the system response were less than
5 percent or the run was voided and the instrument recalibrated.

A data acquisition system (DAS) was used to record all gas concentrations and integrate these values
every minute over six second intervals. These results were transferred to a computer program where
average values corrected for calibration responses are reported.

3.3 Relative Accuracy

Calculations and procedures to calculate relative accuracy, listed in 40 CFR 60, Appendix B,
Performance Specification 2, 3, 4 and 6 were followed. For the relative accuracy was less than 20
percent of the mean value of the reference method test data.

The Relative Accuracy (RA) methodology consisted of collecting multiple samples. Nine runs were
completed; the data from all nine runs were used to calculate RA. The RA of the O,, CO,, NOx and
volumetric flow rate was calculated using the mean value of the reference method data. The RA of
SO, CEMS of BO-1 and BO-2 was calculated using the applicable standard. The CO CEMS of BO-4
was also calculated using the applicable standard.
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APPENDIX A

RATA Tables and Charts
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Company: Solvay Chemicals
Facility: Green River
Source: BO-1
Location: Vertical Stack

Date: 4/29/15
Job No.: 1501C

AIR TESTING SERVICES, INC

Sulfur Dioxide Emissions ppm
Relative Accuracy N/A

RA based on Applicable std. 0.52
Confidence Coefficient (CC) 0.28
Standard Deviation 0.38

Mean of Difference 0.273

Limit = 20%
Limit = 10% Applicable Standard 108

Mean of Reference Method 0.926
Mean of Source CEM Values 0.652

Sulfur Dioxide (ppm)

1.8
1.6 A
/ \<>
1.4
/
1 / s
E_ .0 / /
% o8
[/~
e 1 I
S —— /4
0.2 \3\4
0.0 \ % <& + ; ; ;
1 2 3 4 5 6 7 8 9
[ —o—Ref. Method —4— Source CEM | Run Number
Initial Sulfur Dioxide (ppm) Standard
Run Flag Minute Stop Time Ref Method Source CEM Difference, d; Deviation @ CC RA
1 1 13:12 13:33 0.48 0.31 0.17
2 1 16:14 16:35 0.00 0.27 -0.27 0.31 0.49 226.30
3 1 15:15 15:36 0.00 0.18 -0.18 0.23 0.30 246.34
4 1 16:20 16:41 0.00 0.10 -0.10 0.19 0.21 256.45
5 1 7:43 8:04 1.44 0.75 0.69 0.39 0.39 117.34
6 1 9:11 9:32 1.65 0.95 0.70 0.43 0.40 94.98
7 1 10:23 10:44 1.62 1.13 0.49 0.41 0.35 76.22
8 1 11:30 11:51 1.65 1.10 0.55 0.40 0.32 67.17
9 1 12:34 12:55 1.49 1.08 0.41 0.38 0.28 60.12
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Company: Solvay Chemicals
Facility: Green River
Source: BO-1 Date: 4/29/15

Location: Vertical Stack Job No.: 1501C Optimal

AIR TESTING SERVICES, ING

Sulfur Dioxide Emissions lb/hr

Relative Accuracy N/A Limit = 20% Mean of Difference 0.169
RA based on Applicable std. 0.49 Limit = 10% Applicable Standard 70
Confidence Coefficient (CC) 0.18 Mean of Reference Method 0.577
Standard Deviation 0.24 Mean of Source CEM Values 0.408
1.20 Sulfur Dioxide (Ib/hr)

1.00 /\Q————\

/ ~
[ ]

0.40
0.20 \
0.00 > < & i } } ¢
1 2 3 4 5 6 7 8 9
[ —o— Ref. Method —— Source CEM| R Number
Tnitial Sulfur Dioxide (Ib/hr) Standard
Run Flag Minute Stop Time Ref. Method Source CEM Difference, d; Deviation CC RA
1 1 13:12 13:33 0.29 0.19 0.10
2 1 16:14 16:35 0.00 0.16 -0.16 0.18 0.29 223.17
3 1 15:15 15:36 0.00 0.11 -0.11 0.14 0.18 245.23
4 1 16:20 16:41 0.00 0.06 -0.06 0.11 0.12 255.72
5 1 7:43 8:04 091 0.47 0.44 0.24 0.24 119.46
6 1 9:11 9:32 1.06 0.61 0.45 0.27 0.25 95.94
7 1 10:23 10:44 1.02 0.73 0.29 0.26 0.22 75.83
8 1 11:30 11:51 1.02 0.69 0.33 0.25 0.20 66.63
9 1 12:34 12:55 0.89 0.65 0.24 0.24 0.18 59.85
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Company: Solvay Chemicals
Facility: Green River
Source: BO-1

Location: Vertical Stack

Date: 4/29/15

Job No.: 1501C

O ptimal

AIR TESTING SERVI’CES. INC

Sulfur Dioxide Emissions 1b/mmBtu

Relative Accuracy N/A
RA based on Applicable std. 0.67

Limit = 20%
Limit = 10%

Confidence Coefficient (CC) 0.00
Standard Deviation 0.00

Mean of Difference 0.001
Applicable Standard 0.2

Mean of Reference Method 0.002

Mean of Source CEM Values 0.002

Sulfur Dioxide (Ib/mmBtu)

0.005

0.004 HA\

0.004 (

0.003 ///
z 0003 e,
; [
E oo
a

0.002 / f/

0.001 I / / —

l y
0.001 \ N
0.000 A4 — - t t }
1 2 3 4 5 6 i 9
—o—Ref. Method —#— Source CEM | Run Number
Initial Sulfur Dioxide (Ib/mmbtu) Standard
Run Flag Minute Stop Time Ref. Methoc Source CEM Difference, d; Deviation CcC RA

1 1 13:12 13:33 0.00 0.00 0.00
2 1 16:14 16:35 0.00 0.00 0.00 0.00 0.001 206.32
3 1 15:15 15:36 0.00 0.00 0.00 0.00 0.001 224.85
4 1 16:20 16:41 0.00 0.00 0.00 0.00 0.000 232.46
5 1 7:43 8:04 0.00 0.00 0.00 0.00 0.001 114.07
6 1 9:11 9:32 0.00 0.00 0.00 0.00 0.001 94.07
7 1 10:23 10:44 0.00 0.00 0.00 0.00 0.001 75.22
8 1 11:30 11:51 0.00 0.00 0.00 0.00 0.001 67.66
9 1 12:34 12:55 0.00 0.00 0.00 0.00 0.001 60.65
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Company: Solvay Chemicals
Facility: Green River

Source: BO-1 Date: 4/29/15 ;
. . O ptimal
Location: Vertical Stack Job No.: 1501C AR TESTING SERVIGES, ING
Nitrogen Oxides Emissions ppm
Relative Accuracy 2.03 Limit = 20% Mean of Difference -3.93
Confidence Coefficient (CC) 2.02 Mean of Reference Method 293.39
Standard Deviation 2.70 Mean of Source CEM Values 297.32
S Nitrogen Oxides (ppm) o -
300 - S _ — T A
I g e b
250
200
E
o
Q.
150
100
50
0 ; : : o : : .
1 2 3 6 7 8 9
[ —e—Ref. Method —#— Source CEM] Run Nufnber
Initial Nitrogen Oxides (ppm) Standard
Run Flag Minute Stop Time Ref. Methoc¢Source CEM Difference, d; Deviation CC RA
1 1 13:12 13:33 293.41 296.72 -3.31
2 1 16:14 16:35 291.86 290.84 1.02 3.06 4.853 2.05
3 1 15:15 15:36 292.73 295.43 -2.70 2.34 3.033 1.60
4 1 16:20 16:41 289.38 291.96 -2.58 1.97 2.205 1.40
5 1 7:43 8:04 296.01 300.95 -4.94 2.18 2.187 1.60
6 1 9:11 9:32 296.80 300.80 -4.00 2.05 1.872 1.58
7 1 10:23 10:44 296.19 300.02 -3.83 1.91 1.619 1.54
8 1 11:30 11:51 293.46 299.70 -6.24 2.13 1.685 1.70
9 1 12:34 12:55 290.67 299.49 -8.82 2.70 2.020 2.03
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Company: Solvay Chemicals
Facility: Green River :
Source: BO-1 Date: 4/29/15

! . Optimal
Location: Vertical Stack Job No.: 1501C m%.%geamss. me
Nitrogen Oxides Emissions lb/hr
‘ Relative Accuracy 3.15 Limit = 20% Mean of Difference -1.97
Confidence Coefficient (CC) 2.15 Mean of Reference Method 130.77
Standard Deviation 2.88 Mean of Source CEM Values 132.74
160 Nitrogen Oxides (Ib/hr)
140 A A
‘M
120 -
100
S 80
60
40
20
0 } } : . : : |
1 2 3 4 7 8 9
[ —e—Ref. Method —A— Source CEM| Run Nufhber
Initial ' Nitrogen Oxides (1b/hr) Standard
Run Flag Minute Stop Time Ref. MethocSource CEM Difference, d; Deviation cc RA
1 1 13:12 13:33 125.40 127.58 2.18
2 1 16:14 16:35 128.37 125.94 243 3.26 5.171 4.18
3 1 15:15 15:36 132.36 130.88 1.48 2.44 3.151 2.90
4 1 16:20 16:41 129.32 129.66 -0.34 2.04 2.287 2.04
5 1 7:43 8:04 134.90 135.80 -0.90 1.85 1.858 1.50
6 1 9:11 9:32 137.02 140.04 -3.02 2.09 1.912 1.78
7 1 10:23 10:44 133.40 139.21 -5.81 2.79 2.365 2.70
8 1 11:30 11:51 130.71 135.99 -5.28 2.96 2.346 3.08
9 1 12:34 12:55 125.41 129.52 -4.11 2.88 2.154 3.15
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Company: Solvay Chemicals
Facility: Green River
Source: BO-1
Location: Vertical Stack

Date: 4/29/15
Job No.: 1501C

Optimal

AIR TESTING SERV’ICES. INC

Nitrogen Oxides Emissions 1b/mmBtu
Relative Accuracy 1.87

RA based on Applicable std. 1.34

Confidence Coefficient (CC) 0.0042
Standard Deviation 0.0056

Limit = 20%
Limit = 10%

Mean of Difference -0.0053
Applicable Standard 0.7

Mean of Reference Method 0.5028

Mean of Source CEM Values 0.5080

Ib/mmBtu

Nitrogen Oxides (Ib/mmBtu)

0.60

0.50 4&— N A

0.40

0.30

0.20

0.10

0.00 t t t t
3

1
| —o—Ref. Method

2
—a— Source CEM_| Run Numier

=

Initial Nitrogen Oxides (Ib/mmBtu) Standard

Flag Minute Stop Time  Ref. Method Source CEM Difference, d; Deviation CcC RA
1 13:12 13:33 0.5086 0.5165 -0.0079
1 16:14 16:35 0.4963 0.4964 -0.0001 0.0055 0.0087 2.54
1 15:15 15:36 0.4893 0.4966 -0.0073 0.0044 0.0056 2.16
1 16:20 16:41 0.4952 0.5016 -0.0064 0.0036 0.0040 1.90
1 7:43 8:04 0.5026 0.5111 -0.0085 0.0034 0.0034 1.90
1 9:11 9:32 0.4980 0.5061 -0.0081 0.0032 0.0029 1.86
1 10:23 10:44 0.5033 0.5101 -0.0068 0.0029 0.0025 1.78
1 11:30 11:51 0.5217 0.5141 0.0076 0.0057 0.0045 1.83
1 12:34 12:55 0.5100 0.5198 -0.0098 0.0056 0.0042 1.87
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Company: Solvay Chemicals
Facility: Green River
Source: BO-1 Date: 4/29/15

. . Opti
Location: Vertical Stack Job No.: 1501C mg%%mc?! -
Oxygen Concentration %
Relative Accuracy 5.18 Limit = 20% Mean of Difference 0.270
Confidence Coefficient (CC) 0.09 Mean of Reference Method 6.914
Standard Deviation 0.12 Mean of Source CEM Values 6.644
Oxygen (percent)
8.0
>
7'° ‘W
6.0
5.0
2 40
3.0
2.0
1.0
0.0 } | : : } : ;
1 2 3 4 R I\F 7 8 9
[ —o— Ref. Method —#— Source CEM } un Number
Initial Oxygen (percent Standard
Run Flag Minute Stop Time Ref. MethocSource CEM Difference, d; Deviation CcC RA
1 1 13:12 13:33 6.93 6.91 0.02
2 1 16:14 16:35 6.93 6.62 0.31 0.21 0.325 7.07
3 1 15:15 15:36 6.60 6.41 0.19 0.15 0.189 5.31
4 1 16:20 16:41 6.99 6.72 0.27 0.13 0.144 4.98
5 1 7:43 8:04 6.90 6.56 0.34 0.13 0.128 5.16
6 1 9:11 9:32 6.72 6.43 0.29 0.12 0.108 5.03
7 1 10:23 10:44 6.85 6.58 0.27 0.11 0.092 4.86
8 1 11:30 11:51 6.98 6.70 0.28 0.10 0.080 4.75
9 1 12:34 12:55 7.33 6.87 0.46 0.12 0.088 5.18
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Company: Solvay Chemicals
Facility: Green River

. Sou‘rce: BO 1 Date: 4/29/15 ’ (O)ptimal
ocation: Vertical Stack Job No.: 1501C e
Carbon Dioxide Conc. %
Relative Accuracy 4.21 Limit = 20% Mean of Difference -0.358
Confidence Coefficient (CC) 0.17 Mean of Reference Method 12.547
Standard Deviation 0.23 Mean of Source CEM Values 12.904

Carbon Dioxide (percent)

14.0 I I
12.0 ‘ —0

10.0
8.0
2
6.0
4.0
2.0
0.0 : : 1 } } + :
1 2 3 A, i 7 8 9
[ —&— Ref. Method —2— Source CEM ] Run Number
Initial Carbon Dioxide (percent) Standard
Run Flag Minute Stop Time Ref. MethocSource CEM Difference, d; Deviation CcC RA
1 1 13:12 13:33 12.40 12.61 -0.21
2 1 16:14 16:35 12.64 12.84 -0.20 0.01 0.011 1.73
3 1 15:15 15:36 12.86 13.02 -0.16 0.03 0.034 1.77
4 1 16:20 16:41 12.56 12.74 -0.18 0.02 0.025 1.68
5 1 7:43 8:04 12.66 12.99 -0.33 0.07 0.067 2.24
6 1 9:11 9:32 12.81 13.17 -0.36 0.08 0.077 2.50
7 1 10:23 10:44 12.65 13.02 -0.37 0.09 0.077 2.65
8 1 11:30 11:51 12.09 12.96 -0.87 0.23 0.184 4.12
9 1 12:34 12:55, 12.25 12.79 -0.54 0.23 0.170 4.21
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Company: Solvay Chemicals
Facility: Green River
Source: BO-1 . Date: 4/29/15

: : Optimal
Location: Vertical Stack Job No.: 1501C AIR(rE)erGmsERwi:Es. INC
Standard Flow Rate kscfin
Relative Accuracy 15.12 Limit = 20% Mean of Difference -9
Confidence Coefficient (CC) 1 Mean of Reference Method 62
Standard Deviation 1 Mean of Source CEM Values 71
Flow Rate (kscfm)
80
70 A= g "
—— -~ |
60
50
2 40
30
20
10
0 } } | : : | |
1 2 3 4 7 8 9
[ —e—Ref. Method —— Source CEM | Run Niimber
Initial Flowrate (kscfin) Standard
Run Flag Minute  Stop Time Ref. Method Source CEM Difference. d; Deviation CcCc RA
1 1 13:12 13:33 59.65 68.71 -9
2 1 16:14 16:35 61.39 69.35 -8 1 1 16.10
3 1 15:15 15:36 63.11 71.03 -8 1 1 14.91
4 1 16:20 16:41 62.37 71.21 -9 1 1 14.77
5 1 7:43 8:04 63.61 71.78 -8 1 1 14.37
6 1 9:11 9:32 64.44 73.70 -9 1 1 14.54
7 1" 10:23 110:44 62.86 73.19 -10 1 1 15.24
8 1 11:30 11:51 62.17 71.63 -9 1 1 15.27
9 1 12:34 12:55 60.22 68.35 -8 1 1 15.12
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Company: Solvay Chemicals
Facility: Green River
Source: BO-2
Location: Vertical Stack

Date: 5/4/15
Job No.: 1501C

(Optimal

AlR TESTIHESERVICES, ING

Sulfur Dioxide Emissions ppm
Relative Accuracy N/A
RA based on Applicable std. 5.70

Limit = 20%
Limit = 10%

Mean of Difference -5.049
Applicable Standard 108

Confidence Coefficient (CC) 1.10
Standard Deviation 1.48

Mean of Reference Method 2.471
Mean of Source CEM Values 7.520

Sulfur Dioxide (ppm)

15 —
13
11
9
\
B ey T S iy
o
5 ’//‘\
3 &
. . . . . . . N
-1 2" 3 4 5 6 7 8 -9
[ ——Ref. Method —4— Source CEM | RunNumber
Initial Sulfur Dioxide (ppm) Standard
Run Flag Minute  Stop Time Ref. Method Source CEM Difference, d; Deviation  CC RA
1 1 8:43 9:04 1.55 752 -5.97
2 1 9:27 9:48 1.09 7.30 -6.21 0.17 0.27 481.74
3 1 10:19 10:40 1.19 7.26 -6.07 0.12 0.16 488.72
4 1 11:12 11:33 241 7.19 -4.78 0.66 0.74 416.42
5 1 12:08 12:29 3.09 7.21 412 0.93 0.93 340.87
6 1 12:58 13:19 3.49 7.49 -4.00 1.02 0.93 286.45
7 1 13:44 14:05 4.28 8.04 -3.76 1.07 0.91 241.37
8 1 14:30 14:51 4.78 7.76 -2.98 1.22 097 208.55
9 1 15:18 15:39 0.36 7.91 -7.55 1.48 1.10 249.00
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Company: Solvay Chemic
Facility: Green River
Source: BO-2
Location: Vertical Stack

als

Date: 5/4/15
Job No.: 1501C

(Optimal

AIRTESTING SERVICES, NG

Sulfur Dioxide Emissions 1b/hr
Relative Accuracy N/A
RA based on Applicable std. 6.10

Limit = 20%
Limit = 10%

Mean of Difference -3.528
Applicable Standard 70

Confidence Coefficient (CC) 0.74
Standard Deviation 0.99

Mean of Reference Method 1.672
Mean of Source CEM Values 5.200

Ib/hr

10.00

Sulfur Dioxide (Ib/hr)

9.00

8.00

7.00

6.00

I>

>

5.00

4.00

3.00 e

2.00

1.00
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T T T T

Run Number

[ —o— Ref. Method —a— Source CEM|

=

Flag

1
1
1
1
1
1
1
1
1

Tnitial Sulfur Dioxide (Ib/hr) Standard

Minute Stop Time Ref. Method Source CEM Difference, d; Deviation CC RA
8:43 9:04 1.02 5.11 -4.09
9:27 9:48 0.74 5.00 -4.26 0.13 0.20 496.64
10:19 10:40 0.81 5.10 -4.29 0.11 0.15 509.28
11:12 11:33 1.67 5.07 -3.40 0.42 0.47 422.83
12:08 12:29 2.08 5.05 -2.97 0.59 0.59 347.71
12:58 13:19 2.32 5.13 -2.81 0.66 0.61 295.01
13:44 14:05 291 5.53 -2.62 0.72 0.61 248.66
14:30 14:51 3.26 5.37 =2.11 0.82 0.65 214.75
15:18 15:39 0.25 544 -5.19 0.99 0.74 255.39
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Company: Solvay Chemicals
Facility: Green River
Source: BO-2
Location: Vertical Stack

Date: 5/4/15
Job No.: 1501C

Optimal

AIR TESTING SERVICES. INC

Sulfur Dioxide Emissions Ib/mmBtu

Relative Accuracy N/A Limit = 20%
RA based on Applicable std. 7.98 Limit = 10%

Confidence Coefficient (CC) 0.00
Standard Deviation 0.00

Mean of Difference -0.013
Applicable Standard 0.2

Mean of Reference Method 0.006
Mean of Source CEM Values 0.019

Sulfur Dioxide (lblmthu)

0.05

0.05

0.04

0.04

0.03
2
[11] 0.03
E
5 002 f——pt— n = A_____A,___-———Aﬁﬁ‘ — —h

0.02

0.01 /*/__’/’.\\

0.01 \

0.00 : : : ' 4

1 2 3 4 5 6 8 9
—&— Ref. Method —#— Source CEM I Run Number
Initial Sulfur Dioxide (Ib/mmBtu) Standard
Run Flag Minute Stop Time Ref. MethocSource CEMDifference. d; Deviation CC RA

1 1 8:43 9:04 0.00 0.02 -0.02
2 1 9:27 9:48 0.00 0.02 -0.02 0.00 0.000 461.80
3 1 10:19 10:40 0.00 0.02 -0.02 0.00 0.000 490.55
4 1 11:12 11:33 0.01 0.02 -0.01 0.00 0.002 422.07
5 1 12:08 12:29 0.01 0.02 -0.01 0.00 0.003 347.25
6 1 12:58 13:19 0.01 0.02 -0.01 0.00 0.003 292.63
Z 1 13:44 14:05 0.01 0.02 -0.01 0.00 0.003 247.06
8 1 14:30 14:51 0.01 0.02 -0.01 0.00 0.003 213.12
9 1 15:18 15:39 0.00 0.02 -0.02 0.00 0.003 252.40
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Company: Solvay Chemicals
Facility: Green River
Source: BO-2
Location: Vertical Stack

Date: 5/4/15

Job No.: 1501C O ptimal

AIR TESTING SEIiVICES‘ INC

Nitrogen Oxides Emissions ppm
Relative Accuracy 1.88
Confidence Coefficient (CC) 1.59
Standard Deviation 2.13

Mean of Difference -3.43
Mean of Reference Method 267.42
Mean of Source CEM Values 270.85

Limit = 20%

Nitrogen Oxides (ppm)
300
p— L 4 \ 4 & A N——— A
———— T — A =\ —
250
200
E
2 150
100
50
0 ) t ¢ - : : t
1 2 3 4 7 8 9
I —o— Ref. Method —z=— Source CEM ] Run Nuﬁlber
Initial Nitrogen Oxides (ppm) Standard
Run Flag Minute Stop Time Ref. MethocSource CEMDifference, d; Deviation CcC RA
1 1 8:43 9:04 269.84 275.01 -5.17
2 1 9:27 9:48 270.80 2717.61 -6.81 1.16 1.838 2.90
3 1 10:19 10:40 270.74 275.86 -5.12 0.96 1.244 2.57
4 1 11:12 11:33 269.78 274.01 -4.23 1.08 1.205 2.42
5 1 12:08 12:29 267.95 270.52 -2.57 1.55 1.551 2.35
6 1 12:58 13:19 268.30 268.80 -0.50 2.23 2.040 2.27
7 1 13:44 14:05 265.08 265.87 -0.79 2.38 2.018 2.09
8 1 14:30 14:51 262.47 264.47 -2.00 2.28 1.804 1.94
9 1 15:18 15:39 261.84 265.52 -3.68 2.13 1.593 1.88
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Company: Solvay Chemicals
Facility: Green River

Source: BO-2

Location: Vertical Stack

Date: 5/4/15
Job No.: 1501C

O ptimal

AIR TESTING SERVICES, INC

Nitrogen Oxides Emissions 1b/hr
Relative Accuracy 4.60
Confidence Coefficient (CC) 1.31
Standard Deviation 1.75

Limit = 20%

Mean of Difference -4.68
Mean of Reference Method 129.97
Mean of Source CEM Values 134.64

Nitrogen Oxides (Ib/hr)

160
140 A
4 % , m A A
4 > > e &
120
100
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a 80
60
40
20
0 + + t + + f
1 2 3 4 7 8 9
—o— Ref. Method —4— Source CEM| Run Nufhber
Initial Nitrogen Oxides (1b/hr) Standard
Run Flag Minute Stop Time Ref. MethocSource CEM Difference, d; Deviation CC RA
1 1 8:43 9:04 128.19 134.25 -6.06
2 1 9:27 9:48 131.47 136.58 .11 0.67 1.064 5.12
3 1 10:19 10:40 131.85 139.26 -7.41 1.16 1.496 5.89
4 1 11:12 11:33 134.11 138.76 -4.65 1.22 1.365 5.46
5 1 12:08 12:29 129.70 136.06 -6.36 1.08 1.087 534
6 1 12:58 13:19 127.96 13231 -4.35 1.16 1.064 515
7 1 13:44 14:05 129.43 131.56 -2.13 1.70 1.442 5.06
8 1 14:30 14:51 12853 131.57 3.04 1.74 1.382 4.82
9 1 15:18 15:39 12844 131.42 2.98 1.75 1.309 4.60
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Company: Solvay Chemicals
Facility: Green River
Source: BO-2
Location: Vertical Stack

Date: 5/4/15
Job No.: 1501C

O ptimal

AIR TESTING SERVICES. [NC

Nitrogen Oxides Emissions lb/mmBtu
Relative Accuracy 1.95

RA based on Applicable std. 1.38

Confidence Coefficient (CC) 0.0031
Standard Deviation 0.0042

Limit = 20%
Limit = 10%

Mean of Difference -0.0065
Applicable Standard 0.7

Mean of Reference Method 0.4946

Mean of Source CEM Values 0.5011

Nitrogen Oxides (Ib/mmBtu)
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‘M A ——
0.50 A A A — — —
0.40
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E 0.30
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0.20
0.10
0.00 - | } } } : }
1 2 3 5 7 8 9
—o—Ref.Method —#— Source CEM | Run Number
Initial Nitrogen Oxides (Ib/mmBtu) Standard
Run Flag  Minute Stop Time Ref. Method Source CEM Difference. d; Deviation CcC RA
1 1 8:43 9:04 0.5254 0.5355 -0.0101
2 1 9:27 9:48 0.5088 0.5221 -0.0133 0.0022 0.0035 2.95
3 1 10:19 10:40 0.4970 0.5064 -0.0094 0.0021 0.0027 2.67
4 1 11:12 11:33 0.4977 0.5054 -0.0077 0.0024 0.0026 2.52
5 1 12:08 12:29 0.4910 0.4956 -0.0046 0.0032 0.0032 2.43
6 1 12:58 13:19 0.4896 0.4904 -0.0008 0.0044 0.0040 2.33
7 1 13:44 14:05 0.4816 0.4829 -0.0013 0.0047 0.0040 2.15
8 1 14:30 14:51 0.4801 0.4841 -0.0040 0.0045 0.0035 2.00
9 1 15:18 15:39 0.4802 0.4877 -0.0075 0.0042 0.0031 1.95
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Company: Solvay Chemicals
Facility: Green River
Source: BO-2 Date: 5/4/15

. . Opti
Location: Vertical Stack Job No.: 1501C mg,%tmc?! !
Oxygen Concentration %
Relative Accuracy 3.11 Limit = 20% Mean of Difference 0.188
Confidence Coefficient (CC) 0.06 Mean of Reference Method 7.916
Standard Deviation 0.08 Mean of Source CEM Values 7.728
00 Oxygen (percent)
a0 I ——— ——— ——— G S *
— - L
7.0
6.0
5.0
;S
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3.0
2.0
1.0
0.0 : : : : : j :
1 2 3 4 7 8 9
[ —o—Ref. Method —4— Source CEM Run Number
Initial Oxygen (percent Standard
Run Flag Minute Stop Time Ref. MethocSource CEM Difference, d; Deviation CC RA
1 1 8:43 9:04 8.55 8.39 0.16
2 1 9:27 9:48 8.09 7.95 0.14 0.01 0.022 2.07
3 1 10:19 10:40 7.76 7.63 0.13 0.02 0.020 2.01
4 1 11:12 11:33 7.89 7.69 0.20 0.03 0.035 2.38
5 1 12:08 12:29 7.77 7.61 0.16 0.03 0.027 2.31
6 1 12:58 13:19 7.94 7.55 0.39 0.10 0.089 3.58
7 1 13:44 14:05 7.67 7.49 0.18 0.09 0.076 3.40
8 1 14:30 14:51 1.77 7.60 0.17 0.08 0.066 3.24
9 1 15:18 15:39 7.80 7.64 0.16 0.08 0.059 3.11
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Company: Solvay Chemicals
Facility: Green River

Source: BO-2 Date: 5/4/15 :
. _ (Optimal
Location: Vertical Stack Job No.: 1501C Fe
Carbon Dioxide Cone. %
Relative Accuracy 2.67 Limit = 20% Mean of Difference -0.286
Confidence Coefficient (CC) 0.03 Mean of Reference Method 11.628
Standard Deviation 0.03 Mean of Source CEM Values 11.913
Carbon Dioxide (percent)
14.0
12.0 — S ————% > —— —— 3
10.0
8.0
IS
6.0
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0.0 - 3 . : : ! }
1 2 3 4 R N‘S b 7 8 9
[ —o—Ref. Method —=— Source CEM | tin Ramzer
Initial Carbon Dioxide (percent) Standard
Run Flag Minute Stop Time Ref. MethocSource CEM Difference, d; Deviation CC RA
1 1 8:43 9:04 11.04 11.35 -0.31
2 1 9:27 9:48 11.44 11.76 -0.32 0.01 0.011 2.90
3 1 10:19 10:40 11.71 12.02 -0.31 0.01 0.007 2.81
4 1 11:12 11:33 11.65 11.96 -0.31 0.01 0.006 2.78
5 1 12:08 12:29 11.73 12.04 -0.31 0.00 0.004 2.75
6 1 12:58 13:19 11.78 12.05 -0.27 0.02 0.016 2.78
7 1 13:44 14:05 11.83 12.10 -0.27 0.02 0.018 2.74
8 1 14:30 14:51 11.75 11.99 -0.24 0.03 0.023 2.71
9 1 15:18 15:39 11.72 11.95 -0.23 0.03 0.025 2.67
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Company: Solvay Chemicals
Facility: Green River
Source: BO-2
Location: Vertical Stack

Date: 5/4/15
Job No.: 1501C

(Optimal

AIR TESTING SE&VlCES. INC

Standard Flow Rate kscfm
Relative Accuracy 3.69
Confidence Coefficient (CC) 1
Standard Deviation 1

Limit = 20%

Mean of Difference -2
Mean of Reference Method 77

Mean of Source CEM Values 79

Flow Rate (kscfm)
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1 2 3 6 7 8 9
| —o— Ref. Method —#— Source CEM| Run N"Elmber
Initial Flowrate (kscfm) Standard
Run Flag Minute Stop Time Ref. Method Source CEM Difference, d; Deviation CC RA
1 1 8:43 9:04 75.17 77.82 =3
2 1 9:27 9:48 76.80 78.32 -2 1 1 4.41
3 1 10:19 10:40 77.39 80.54 -3 1 1 4.60
4 1 11:12 11:33 78.89 80.82 -2 1 1 4.06
5 1 12:08 12:29 76.97 80.31 -3 1 1 4.28
6 1 12:58 13:19 75.92 78.83 -3 1 1 4.22
7 1 13:44 14.05 77.58 79.31 -2 1 1 4.00
8 1 14:30 14:51 71.71 79.81 -2 1 1 3.84
9 1 15:18 15:39 71.95 79.41 -1 1 1 3.69
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Company: Solvay Chemicals

Facility: Green River
Source: BO4
Location: Vertical Stack

Date: 4/28/15

Carbon Monoxide Conc. ppm
Relative Accuracy N/A

RA based on Applicable std. 0.01
Confidence Coefficient (CC) 0.04
Standard Deviation 0.05

Job No.: 1501C Lptimagy
Limit = 10% Mean of Difference 0.019
Limit = 5% Applicable Standard 500

Mean of Reference Method 0.019
Mean of Source CEM Values 0.000

Carbon Monoxide (ppm)

0.18
0.16
0.14 \
0.12 \
p10
S
0.08 \
0.06 \
0.04 \
0.02
0.00 Z Ay A A - A — £ A
1 2 3 4 5 6 7 8 9
| —o—Ref. Method —#— Source CEM | Run Number
Initial Carbon Monoxide (ppm) Standard
Run Flag Minute Stop Time Ref. Method Source CEM Difference, d; Deviation CC RA
1 1 12:04 12:25 0.16 0.00 0.16
2 Ll 12:52 13:13 0.00 0.00 0.00 0.11 0.179 324.14
3 1 13:44 14:05 0.00 0.00 0.00 0.09 0.120 324.14
4 1 14:26 14:47 0.00 0.00 0.00 0.08 0.090 324.14
5 1 15:18 15:39 0.00 0.00 0.00 0.07 0.072 324.14
6 1 16:03 16:24 0.00 0.00 0.00 0.07 0.060 324.14
7 1 16:52 17:13 0.00 0.00 0.00 0.06 0.051 324.14
8 1 17:32 17:53 0.00 0.00 0.00 0.06 0.045 324.14
9 1 18:14 18:35 0.01 0.00 0.01 0.05 0.040 309.72
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Company: Solvay Chemicals

Facility: Green River
Source: BO4
Location: Vertical Stack

Date: 4/28/15

Job No.: 1501C Optimal

AIR TESTING SERVIGES, ING

Carbon Monoxide at 3% 02 ppmy
Relative Accuracy N/A
RA based on Applicable std. 0.12
Confidence Coefficient (CC) 0.04
Standard Deviation 0.06

Limit = 10% Mean of Difference 0.020
Limit = 5% Applicable Standard 50

Mean of Reference Method 0.020
Mean of Source CEM Values 0.000

0.30

Carbon Monoxide at 3% 02 (ppm,)
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ppmy at 3% 02
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—&— Ref. Method —#— Source CEM ]

Run Number

Initial Carbon Monoxide at 3% O2 (ppmgy)  Standard
Run Flag  Minute Stop Time Ref. Method Source CEM Difference, d; Deviation cC RA

1 1 12:04 12:25 0.17 0.00 0.17

2 1 12:52 13:13 0.00 0.00 0.00 0.12 0.189 324.14
3 1 13:44 14:05 0.00 0.00 0.00 0.10 0.126 324.14
4 1 14:26 14:47 0.00 0.00 0.00 0.08 0.095 324.14
5 1 15:18 15:39 0.00 0.00 0.00 0.08 0.076 324.14
6 1 16:03 16:24 0.00 0.00 0.00 0.07 0.063 324.14
7 1 16:52 17:13 0.00 0.00 0.00 0.06 0.054 324.14
8 1 17:32 17:53 0.00 0.00 0.00 0.06 0.047 324.14
9 1 18:14 18:35 0.01 0.00 0.01 0.06 0.042 309.56
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Company: Solvay Chemicals
Facility: Green River
Source: BO4

Location: Vertical Stack

Date: 4/28/15
Job No.: 1501C

Optimal

AIR TESTING SEEVICES, INCT

Carbon Monoxide Emissions Ib/hr

Relative Accuracy N/A

RA based on Applicable std. 0.04

Confidence Coefficient (CC) 0.01
Standard Deviation 0.01

Limit = 10%
Limit = 5%

Mean of Difference 0.003
Applicable Standard 21.6

Mean of Reference Method 0.003
Mean of Source CEM Values 0.000

- Carbon Monoxide (Ib/hr)

0.00 A s —fx s X X A

-0.20
£ -0.40
5

-0.60

-0.80

-1.00

1 2 3 4 5 6 7 8 9
[ —o—Ref. Method —— Source CEM | Run‘Number
Initial Carbon Monoxide (Ib/hr) Standard
Run Flag Minute Stop Time Ref. Method Source CEM Difference, d; Deviation CcC RA.

1 1 12:04 12:25 0.03 0.00 0.03
2 1 12:52 13:13 0.00 0.00 0.00 0.02 0.029 324.14
3 1 13:44 1405 0.00 0.00 0.00 0.02 0.019 324.14
4 1 14:26 14:47 0.00 0.00 0.00 0.01 0.015 324.14
5 1 15:18 15:39 0.00 0.00 0.00 0.01 0.012 324.14
6 1 16:03 16:24 0.00 0.00 0.00 0.01 0.010 324.14
7 1 16:52 17:13 0.00 0.00 0.00 0.01 0.008 324.14
8 1 17:32 17:53 0.00 0.00 0.00 0.01 0.007 324.14
9 1 18:14 18:35 0.00 0.00 0.00 0.01 0.006 323.18
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Company: Solvay Chemicals
Facility: Green River

Source: BO4 Date: 4/28/15 :
Location: Vertical Stack Job No.: 1501C Optimal
Carbon Monoxide Emissions 1bs/mmBtu
Relative Accuracy N/A Limit = 10% Mean of Difference 0.000
RA based on Applicable std. 0.00 Limit = 5% Applicable Standard 381
Confidence Coefficient (CC) 0.00 Mean of Reference Method 0.000
Standard Deviation 0.00 Mean of Source CEM Values 0.000

Carbon Monoxide (lbs/mmBtu)

0.00014
<

0.00012 \

0.00010

0.00008 \

: \
Q
£
E  0.00006
: \

0.00004

0.00002 \

0.00000 \u = ~ ~ WX ~ a/t‘&

1 2 3 4 5 6 7 8 9
—o— Ref, Method —— Source CEM | Run Number
Initial Sulfur Dioxide (Ib/mmBtu) Standard
Run Flag Minute Stop Time Ref MethocSource CEM Difference, d; Deviation CC RA

1 1 12:04 12:25 0.0001 0.0000 0.00
0, 1 12:52 13:13 0.0000 0.0000 0.00 0.00 0.000 324.14
3 1 13:44 14:05 0.0000 0.0000 0.00 0.00 0.000 324.14
4 1 14:26 14:47 0.0000 0.0000 0.00 0.00 0.000 324.14
5 1 15:18 15:39 0.0000 0.0000 0.00 0.00 0.000 324.14
6 1 16:03 16:24 0.0000 0.0000 0.00 0.00 0.000 324.14
7 1 16:52 17:13 0.0000 0.0000 0.00 0.00 0.000 324.14
8 1 17:32 17:53 0.0000 0.0000 0.00 0.00 0.000 324.14
9 1 18:14 18:35 0.0000 0.0000 0.00 0.00 0.000 304.86
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Company: Solvay Chemicals
Facility: Green River

Source: BO4 Date: 4/28/15 .
: . O ptimal
Location: Vertical Stack Job No.: 1501C TS S AT
Nitrogen Oxides Emissions ppm
Relative Accuracy 11.15 Limit = 20% Mean of Difference 0.74
RA based on Applicable std. 1.88 Limit = 10% Applicable Standard 50
Confidence Coefficient (CC) 0.20 Mean of Reference Method 8.45
Standard Deviation 0.27 Mean of Source CEM Values 7.71
- Nitrogen Oxides (ppm)
9 .
M}
8 3 — .
h— A ik e — e £ f— —4
7
6
E s
o
4
3
2
1
0 f : + t : } :
1 2 3 4 7 8 9
[ ——Ref. Method —4— Source CEM | Run Number
Initial Nitrogen Oxides (ppm) Standard
Run Flag  Minute Stop Time Ref. Method Source CEM Difference, d; Deviation CC RA
1 1 12:04 12:25 8.24 7.76 0.48
2 1 12:52 13:13 8.21 7.79 0.42 0.04 0.067 6.29
3 1 13:44 14:05 8.36 7.73 0.63 0.11 0.140 7.86
4 1 14:26 14:47 8.54 7.70 0.84 0.19 0.210 9.62
5 1 15:18 15:39 8.43 7.65 0.78 0.18 0.183 9.73
6 1 16:03 16:24 8.98 7.69 1.29 0.32 0.288 12.15
7 1 16:52 17:13 8.47 7.70 0.77 0.29 0.244 11.68
8 1 17:32 17:53 8.17 7.68 0.49 0.28 0.223 11.10
9 1 18:14 18:35 8.65 7.71 0.94 0.27 0.205 11.15
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Company: Selvay Chemicals
Facility: Green River
Source: BO4
Location: Vertical Stack

Date: 4/28/15
Job No.: 1501C

Optimal

AIR TESTING SERVICES, NG

Nitrogen Oxides at 3% 02 ppmy
Relative Accuracy 11.90

Confidence Coefficient (CC) 0.22
Standard Deviation 0.30

Limit — 20%

Mean of Difference 0.847
Mean of Reference Method 9.003
Mean of Source CEM Values 8.156

1 ) Nitrogen Oxides at 3% 02 (ppm,) o
9 4 RS A e
> 2 4 — v \./
v P —A r— A £ £ £ —A

7
~N
O 5
x
o«
®
£ 3
(=%
o

1

P 2 3 4 5 6 7 8 g
[ —e—Ref. Method —#— Source CEM | Run Number
Initial Nitrogen Oxides at 3% O2 (ppm,) Standard
Run Flag  Minute Stop Time Ref Method Source CEM Difference. d; Deviation CC RA

1 1 12:04 12:25 8.70 8.20 0.50
2 1 12:52 13:13 8.78 8.24 0.54 0.03 0.047 6.47
3 1 13:44 14:05 891 8.18 0.73 0.13 0.163 8.55
4 1 14:26 14:47 9.10 8.15 0.95 0.21 0.232 10.27
5 1 15:18 15:39 8.98 8.09 0.89 0.20 0.202 10.38
6 1 16:03 16:24 9.57 8.13 1.44 0.34 0.315 12.83
7 1 16:52 1713 9.04 8.14 0.90 0.31 0.267 12.38
8 1 17:32 17:53 8.72 8.12 0.60 0.30 0.242 11.80
9 1 18:14 18:35 9.24 8.15 1.09 0.30 0.224 11.90
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Company: Solvay Chemicals
Facility: Green River
Source: BO4

Date: 4/28/15

: : )pti
Location: Vertical Stack Job No.: 1501C %ﬁ%tmg'm
Nitrogen Oxides Emissions Ib/hr

Relative Accuracy 5.13 Limit = 20% Mean of Difference 0.05
RA based on Applicable std. 0.76 Limit = 10% Applicable Standard 15.4

Confidence Coefficient (CC) 0.07
Standard Deviation 0.09

Mean of Reference Method 2.27
Mean of Source CEM Values 2.22

Nitrogen Oxides (Ib/hr)

3.0
25
w>
& L= —x— A
2.0
£
§1 5
1.0
0.5
0.0 1 t t t t -+ t
1 2 3 6 7 8 9
I —o— Ref. Method —#— Source CEM , Run N'\;.lmber
Initial Nitrogen Oxides (Ib/hr) Standard
Run Flag Minute Stop Time Ref Method Source CEM Difference, d; Deviation CcC RA
1 1 12:04 12:25 2.20 2.23 -0.03
2 1 12:52 13:13 2.20 2.23 -0.03 0.00 0.001 1.22
3 1 13:44 14:05 2.20 221 -0.01 0.01 0.014 1.53
4 1 14:26 14:47 2.28 223 0.05 0.03 0.039 1.87
5 1 15:18 15:39 2.28 2.20 0.08 0.05 0.049 2.83
6 1 16:03 16:24 247 2.23 0.24 0.10 0.092 6.28
7 1 16:52 17:13 2.26 221 0.05 0.09 0.077 5.67
8 1 17:32 17:53 2.19 221 -0.02 0.09 0.070 4.97
9 1 18:14 18:35 235 2.23 0.12 0.09 0.065 513
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Company: Solvay Chemicals
Facility: Green River

Source: BO4 Date: 4/28/15 (O) ti |
Location: Vertical Stack Job No.: 1501C ry TES,E&IE':V‘,‘C?S.INC
Nitrogen Oxides Emissions lbs/mmBtu
Relative Accuracy 12.15 Limit = 20% Mean of Difference 0.0011
Confidence Coefficient (CC) 0.0003 Mean of Reference Method 0.0109
Standard Deviation 0.0004 Mean of Source CEM Values 0.0099
Nitrogen Oxides (lbs/mmBtu)
0.014
0.012
- o O ﬁ?/\o\o//“
1 - _— ~ B — - —— )
3
a 0.008
E
E
£ 0.006
0.004
0.002
0.000 : } ! : | f :
1 2 3 4 5 7 8 9
—o— Ref. Method ~—2— Source CEM I Run Number
Initial Nitrogen Oxides (Ibs/mmBtu) Standard
Run Flag  Minute Stop Time  Ref. Method. Source CEM Difference, d; Deviation CcC RA
1 1 12:04 12:25 0.0106 0.0099 0.0007
2 1 12:52 13:13 0.0107 0.0100 0.0007 0.0000 0.0000 6.23
3 1 13:44 14:05 0.0108 0.0099 0.0009 0.0002 0.0002 8.84
4 1 14:26 14:47 0.0111 0.0099 0.0012 0.0002 0.0003 10.33
5 1 15:18 15:39 0.0109 0.0098 0.0011 0.0002 0.0002 10.49
6 1 16:03 16:24 0.0116 0.0098 0.0018 0.0004 0.0004 13.22
7 1 16:52 17:13 0.0110 0.0099 0.0011 0.0004 0.0003 12.69
8 1 17:32 17:53 0.0106 0.0098 0.0008 0.0004 0.0003 12.12
9 1 18:14 18:35 0.0112 0.0099 0.0013 0.0004 0.0003 12.15
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Company: Solvay Chemicals
Facility: Green River

Source: BO4 Date: 4/28/15 ;
Locafiom Vet _ Optimal
ocation: Vertical Stack Job No.: 1501C ]
Oxygen Concentration %
Relative Accuracy 4.26 Limit = 20% Mean of Difference 0.129
Confidence Coefficient (CC) 0.05 Mean of Reference Method 4.099
Standard Deviation 0.06 Mean of Source CEM Values 3.970
Oxygen (percent)
4.5
O o & e 5 - o
B | b S X b 4 B d o8 -
4.0 I———————7% A X A —a 7% pAS AN
3.5
3.0
2.5
2
2.0
1.5
1.0
0.5
0.0 . ! ; ' } . :
1 2 3 4 R N"') 7 8 9
—o— Ref. Method —=#— Source CEM I un Number
Initial Oxygen (percent Standard
Run Flag  Minute Stop Time Ref. MethocSource CEM Difference. d; Deviation CcC RA
1 1 12:04 12:25 3.94 3.96 -0.02
2 1 12:52 13:13 4.16 3.97 0.19 0.15 0.235 7.91
3 1 13:44 14:05 4.11 3.98 0.13 0.11 0.140 5.90
4 1 14:26 14:47 4.10 3.97 0.13 0.09 0.100 5.10
5 1 15:18 15:39 4.09 3.98 0.11 0.08 0.078 4.55
6 1 16:03 16:24 4.10 3.97 0.13 0.07 0.064 4.30
7 1 16:52 17:13 4.13 3.96 0.17 0.07 0.057 4.33
8 1 17:32 17:53 4.12 3.97 0.15 0.06 0.050 4.25
9 1 18:14 18:35 4.14 3.97 0.17 0.06 0.046 4.26
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Company: Solvay Chemicals
Facility: Green River
Source: BO4
Location: Vertical Stack

Date: 4/28/15
Job No.: 1501C

(Optimal

AIR TESTING SERVICES, ING

Carbon Dioxide Conc. %
Relative Accuracy 2.90
Confidence Coefficient (CC) 0.04
Standard Deviation 0.05

Limit = 20%

Mean of Difference -0.240

Mean of Reference Method 9.654

Mean of Source CEM Values 9.894

Carbon Dioxide (percent)
12.0
10.0 = T —% —3% = —3 A
8.0
N 6.0
4.0
2.0 -
0.0 t t } =
1 p 3 7 8 9
[ —e—Ref. Method —2— Source CEM | Run Number
Initial Carbon Dioxide (percent) Standard
Run Flag Minute Stop Time Ref. MethocSource CEM Difference, d; Deviation CcC RA
1 1 12:04 12:25 9.59 9.86 -0.27
2 1 12:52 13:13 9.67 9.92 -0.25 0.01 0.022 2.93
3 1 13:44 14:05 9.67 10.00 -0.33 0.04 0.054 3.50
4 1 14:26 14:47 9.67 9.93 -0.26 0.04 0.040 3.29
5 1 15:18 15:39 9.67 9.95 -0.28 0.03 0.031 3.20
6 1 16:03 16:24 9.66 9.90 -0.24 0.03 0.029 3.12
7 1 16:52 17:13 9.67 9.86 -0.19 0.04 0.036 3.06
8 1 17:32 17:53 9.66 9.83 -0.17 0.05 0.040 2.99
9 1 18:14 18:35 9.63 9.80 -0.17 0.05 0.040 2.90
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Company: Solvay Chemicals
Facility: Green River
Source: BO4
Location: Vertical Stack

Date: 4/28/15
Job No.: 1501C

(Optimal

AIR TESTING SERVICES. INC

Standard Flow Rate kscf/hr

Relative Accuracy 7.92 Limit = 20% Mean of Difference -162
Confidence Coefficient (CC) 16 Mean of Reference Method 2,249
Standard Deviation 21 Mean of Source CEM Values 2,411
Flow Rate (kscf/hr)
3000
2500
A— y— A i - — A —7x A
& 46\‘_ . =
O ° & ¢ & <
2000
£
Y
é 1500
1000
500
0 t t t t t t
1 2 3 4 6 7 8 9
[ —o—Ref. Method —~— Source CEM| Run Nufhber
Initial Flowrate (kscf/hr) Standard
Run Flag Minute Stop Time Ref. Method Source CEM Difference, d; Deviation CC RA
1 1 12:04 12:25 2236 2410 -174
2 1 12:52 13:13 2245 2400 -155 14 21 8.29
3 1 13:44 14:05 2209 2392 -183 14 19 8.48
4 1 14:26 14:47 2229 2425 -196 17 19 8.81
5 1 15:18 15:39 2265 2410 -145 21 21 8.55
6 1 16:03 16:24 2296 2428 -133 24 22 8.29
7 1 16:52 17:13 2237 2404 -168 22 19 8.17
8 1 17:32 17:53 2244 2413 -169 20 16 8.08
9 1 18:14 18:35 2279 2418 -139 21 16 7.92
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(Optimal

AIR TESTING SERVICES, INC

APPENDIX B

Reference Method Field Data
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-1 RATA Run 1
Date Time NOx [ppm] 02 [%] CO2{%] SO2 [ppm]
4/29/2015 13:13:14 296.10 6.54 12.09 2.26
4/29/2015 13:14:14 295.68 6.43 12.17 2.02
4/29/2015 13:15:14 295.56 6.48 12.12 1.74
4/29/2015 13:16:14 296.78 6.53 12.07 1.56
4/29/2015 13:17:14 295.24 6.51 12.06 1.43
4/29/2015 13:18:14 293.98 6.50 12.07 1.25
4/29/2015 13:19:14 295.44 6.56 12.00 1.09
4/29/2015 13:20:14 293.89 6.63 11.89 0.97
4/29/2015 13:21:14 291.73 6.57 11.89 0.88
4/29/2015 13:22:14 293.51 6.50 11.96 0.76
4/29/2015 13:23:14 292.42 6.52 11.92 0.57
4/29/2015 13:24:14 293.27 6.59 11.89 0.45
4/29/2015 13:25:14 293.59 6.42 12.05 0.39
4/29/2015 13:26:14 295.21 6.47 12.00 0.37
4/29/2015 13:27:14 29542 6.44 12.02 0.30
4/29/2015 13:28:14 295.80 6.42 12.04 0.21
4/29/2015 13:29:14 294.10 6.62 11.86 0.14
4/29/2015 13:30:14 291.57 6.50 12.00 0.07
4/29/2015 13:31:14 291.01 6.33 12.15 0.08
4/29/2015 13:32:14 291.34 6.47 11.99 -0.01
4/29/2015 13:33:14 288.90 6.62 11.88 -0.11
Average: 293.835  6.507 12.006 0.782
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-1 RATA Run 2
Date Time NOx [ppm] 02 [%] CO2[%] SO2 [ppm]
4/29/2015 14:14:13 30032 6.58 11.96 1.48 |
4/29/2015 14:15:13 299.50 6.48 12.10 1.44 |
4/29/2015 14:16:13 298.73 6.80 12.05 1.22 ‘
4/29/2015 14:17:13 298.56 6.59 12.32 1.06 \
4/29/2015 14:18:13 298.96 6.43 12.45 0.99 |
4/29/2015 14:19:13 299.00 6.50 12.40 0.91 |
4/29/2015 14:20:13 298.85 6.47 12.45 0.73 ‘
4/29/2015 14:21:13 298.48 6.58 12.35 0.64
4/29/2015 14:22:13 298.54 6.56 12.40 0.46 |
4/29/2015 14:23:13 299.11 6.37 12.60 0.39 1
4/29/2015 14:24:13 298.59 6.44 12.49 0.28 !
4/29/2015 14:25:13 295.16 691 12.14 0.25
4/29/2015 14:26:13 295.42 7.03 11.92 0.13 ‘
4/29/2015 14:27:13 279.31 7.67 11.40 0.00 {
4/29/2015 14:28:13 267.93 7.45 11.62 -0.02 ‘
4/29/2015 14:29:13 264.92 7.13 11.98 -0.09 ‘
4/29/2015 14:30:13 278.05 6.01 13.05 -0.07
4/29/2015 14:31:13 293.52 6.10 12.91 -0.01
4/29/2015 14:32:13 297.96 6.58 12.48 -0.05 [
4/29/2015 14:33:13 298.64 7.09 12.03 -0.09 |
4/29/2015 14:34:13 297.32 7.03 12.06 -0.08

Average: 293.184  6.705 12.246 0.456
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-1 RATA Run 3
Date Time NOx [ppm] O2[%] CO2[%] SO2 [ppm]
4/29/2015 15:16:33 293.69 6.62 12.42 -0.31
4/29/2015 15:17:34 293.04 6.61 12.44 -0.25
4/29/2015 15:18:33 296.12 6.62 12.44 -0.33
4/29/2015 15:19:34 296.89 6.68 12.36 -0.19
4/29/2015 15:20:33 294.69 6.76 12.32 -0.22
4/29/2015 15:21:33 295.92 6.57 12.48 -0.32
4/29/2015 15:22:33 294.73 6.68 12.38 -0.41
4/29/2015 15:23:33 293.43 6.61 12.47 -0.44
4/29/2015 15:24:33 294.00 6.44 12.60 -0.56
4/29/2015 15:25:33 294.06 6.64 12.43 -0.59
4/29/2015 15:26:34 292.17 6.63 12.43 -0.61
4/29/2015 15:27:33 294.69 6.58 12.48 -0.07
4/29/2015 15:28:34 294.70 6.53 12.53 -0.20
4/29/2015 15:29:33 293.98 6.53 12.52 -0.13
4/29/2015 15:30:34 290.89 6.64 12.43 -0.09
4/29/2015 15:31:33 292.46 6.57 12.51 -0.10
4/29/2015  15:32:33 292.96 6.49 12.58 -0.10
4/29/2015 15:33:33 294.34 6.62 12.45 -0.13
4/29/2015 15:34:33 294.92 6.58 12.48 -0.14
4/29/2015 15:35:33 293.60 6.58 12.49 -0.11
4/29/2015 15:36:33 292.00 6.59 12.49 -0.18
Average: 293966 6.599  12.463 -0.261
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-1 RATA Run 4
Date Time NOx [ppm] O2 [%] CO2[%] SO2 [ppm]
4/29/2015 16:21:33 294.74 6.85 12.27 1.39
4/29/2015 16:22:33 287.61 7.14 12.02 1.21
4/29/2015 16:23:33 288.01 7.13 12.08 122
4/29/2015 16:24:33 293.36 6.91 12.27 1.04
4/29/2015  16:25:33 287.42 7.00 12.18 0.77
4/29/2015 16:26:33 285.97 7.32 11.88 0.65
4/29/2015 16:27:33 286.46 7.24 11.99 0.54
4/29/2015 16:28:33 285.58 7.39 11.82 0.38
4/29/2015 16:29:33 280.63 7.44 11.79 0.25
4/29/2015 16:30:33 282.27 7.41 11.86 0.22
4/29/2015 16:31:33 291.39 6.95 12.24 0.13
4/29/2015 16:32:33 293.82 6.94 12.26 0.08
4/29/2015 16:33:33 293.06 6.77 12.38 0.05
4/29/2015 16:34:33 294.67 6.81 12.34 -0.06
4/29/2015 16:35:33 294.27 6.82 12.35 -0.07
4/29/2015 16:36:33 293.83 6.91 12.26 -0.09
4/29/2015 16:37:33 292.75 6.94 12.23 -0.11
4/29/2015 16:38:33 291.48 7.01 12.19 -0.11
4/29/2015  16:39:33 290.15 6.84 12.35 -0.14
4/29/2015 16:40:33 292.12 6.69 12.47 -0.08
4/29/2015  16:41:33 293.06 6.88 12.29 -0.04
Average: 290.126  7.019  12.168 0.344
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-1 RATA Run 5
Date Time NOx [ppm 02 [%] CO2[%] SO2 [ppm]
4/30/2015  7:44:18  286.57 6.95 12.45 2.33
4/30/2015  7:45:18  287.74 691 12.49 2.36
4/30/2015  7:46:18  287.54 6.87 12.53 2.33
4/30/2015  7:47:18  287.73 6.82 12.56 2.36
4/30/2015  7:48:18  288.27 6.92 12.46 2.28
4/30/2015  7:49:18  290.25 6.89 12.49 2.28
4/30/2015  7:50:18  291.24 6.88 12.50 2.20
4/30/2015  7:51:18  290.44 6.86 12.53 2.20
4/30/2015  7:52:18  289.18 6.88 12.50 2.18
4/30/2015  7:53:18  289.18 6.88 12.51 2.15
4/30/2015  7:54:18  288.72 6.96 12.43 2.16
4/30/2015  7:55:18  287.84 6.93 12.45 2.13
4/30/2015  7:56:18 28741 6.97 12.42 2.18
4/30/2015  7:57:18  287.96 7.00 12.40 2.14
4/30/2015  7:58:18  288.80 6.94 12.46 2.15
4/30/2015  7:59:18  289.68 6.88 12.50 2.16
4/30/2015  8:00:18  289.00 6.84 12.55 2.08
4/30/2015  8:01:18  290.44 6.72 12.68 2.07
4/30/2015  8:02:18 290.66 6.67 12.71 2.05
4/30/2015  8:03:18  289.94 6.75 12.63 2.01
4/30/2015  8:04:18  292.41 6.79 12.60 1.99

Average: 289.095 6.872 12.517 2.180
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-1 RATA Run 6
Date Time NOx [ppm O2 [%] CO2[%] SO2 [ppm]
4/30/2015  9:12:18  289.89 6.70 12.60 3.22
4/30/2015  9:13:18  289.72 6.70 12.62 3.14
4/30/2015  9:14:18  290.76 6.58 12.74 3.04
4/30/2015  9:15:18  291.55 6.57 12.74 295
4/30/2015  9:16:18  291.12 6.62 12.71 2.91
4/30/2015  9:17:18  291.74 6.65 12.68 2.79
4/30/2015  9:18:18  290.10 6.69 12.65 2.72
4/30/2015  9:19:18  290.96 6.69 12.66 2.66
4/30/2015  9:20:18  290.69 6.67 12.67 2.53
4/30/2015  9:21:18  291.17 6.81 12.51 241
4/30/2015  9:22:18  288.87 6.83 12.53 235
4/30/2015  9:23:18  289.77 6.69 12.65 2.33
4/30/2015  9:24:18  288.72 6.69 12.65 225
4/30/2015  9:25:18  288.97 6.74 12.60 2.23
4/30/2015  9:26:18  290.78 6.74 12.61 2.18
4/30/2015  9:27:18  292.09 6.72 12.66 221
4/30/2015  9:28:18  290.22 6.62 12.75 2.16
4/30/2015  9:29:18 28824 6.57 12.77 2.13
4/30/2015  9:30:18  285.66 6.62 12.73 2.04
4/30/2015  9:31:18  286.14 6.62 12.72 2.07
4/30/2015  9:32:18  287.09 6.73 12.62 2.03

Average: 289.726 6.679 12.660 2.493

SOLVAY2016_1.2_001813




Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-1 RATA Run 7
Date Time  NOx [ppm O2[%] CO2[%] SO2 [ppm]
4/30/2015 10:24:18  293.55 652 1277 2.40
4/30/2015 10:25:18  293.87 6.61 12.65 2.35
4/30/2015 10:26:18  292.67 669  12.57 2.28
4/30/2015 10:27:18  290.21 6.82 1245 2.26
4/30/2015 10:28:18  289.72 684 1244 221
4/30/2015 10:29:18  288.60 674 1253 2.14
4/30/2015 10:30:18  288.21 667 1259 2.15
4/30/2015 10:31:18  289.86 664  12.62 2.13
4/30/2015 10:32:18  288.68 666  12.60 2.12
4/30/2015 10:33:18  289.50 675 1251 2.12
4/30/2015 10:34:18  290.98 678 1247 2.13
4/30/2015 10:35:18  287.75 6.88 1239 2.11
4/302015 10:36:18  286.70 6.81 12.46 2.04
4/30/2015 10:37:18  286.81 6.73 12.52 2.05
4/30/2015 10:38:18  284.04 668 1256 2.03
4/30/2015 10:39:18  285.83 672 1251 2.04
4/30/2015 10:40:18  284.75 676 1248 2.04
4/30/2015 10:41:18  285.42 685 1241 2.04
4/30/2015 10:42:18  286.61 687 1238 2.00
4/30/2015 10:43:18  284.69 6.87 1239 1.98
4/30/2015 10:44:18  285.15 6.85 12.40 2.01

Average: 288.267 6.750 12.510 2.125
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-1 RATA Run 8§
Date Time NOx [ppm 02 [%] COZ[%] SO2 [ppm]
4/30/2015 11:31:18 288.69 6.71 12.13 2.86
4/30/2015 11:32:18 287.84 6.72 12.09 2.83
4/30/2015 11:33:18  287.33 6.72 12.06 2.77
4/30/2015 11:34:18 287.44 6.73 12.03 2.78
4/30/2015 11:35:18  287.07 6.74 12.00 2.72
4/30/2015 11:36:18  286.24 6.74 11.97 2.63

4/30/2015 11:37:18  286.92 6.74 11.94 2.55
4/30/2015 11:38:18  286.84 6.75 11.92 2.38
4/30/2015 11:39:18  289.96 6.75 11.89 2.12
4/30/2015 11:40:18  285.29 6.75 11.87 2.08

4/30/2015 11:41:18  285.26 6.75 11.84 2.00
4/30/2015 11:42:18 ~ 285.74 6.75 11.82 2.02
4/30/2015 11:43:18 - 28527 6.75 11.79 2.01
4/30/2015 11:44:18  284.41 6.75 11.76 2.00
4/30/2015 11:45:18  284.90 6.74 11.74 1.97
4/30/2015 11:46:18  284.44 6.75 11.72 1.97
4/30/2015 11:47:18  284.97 6.75 11.69 2.03
4/30/2015 11:48:18 . 284.00 6.75 11.67 1.99
4/30/2015 11:49:18 284.12 6.77 11.73 1.97
4/30/2015 11:50:18  284.37 6.95 12.11 1.97
4/30/2015 11:51:18 284.23 6.89 12.20 2.02

AVerage: 285.968 6.760 11.903 2.270
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-1 RATA Run 9
Date Time NOx [ppm 02 [%] CO2[%] SO2 [ppm]
4/30/2015 12:35:18  281.11 7.16 11.89 2.76
4/30/2015 12:36:18  281.67 7.19 11.87 2.67
4/30/2015 12:37:18  281.44 7.04 11.98 2.51

4/30/2015 12:38:18 28146 7.06 11.96 2.43

4/30/2015 12:39:18  280.33 7.12 11.91 232
4/30/2015 12:40:18  282.11 7.11 11.92 2.28
4/30/2015 12:41:18  285.01 7.07 11.95 2.24
4/30/2015 12:42:18  284.27 7.01 12.00 2.21

4/30/2015 12:43:18  283.25 7.08 11.92 2.18
4/30/2015 12:44:18  283.26 7.07 11.94 2,14
4/30/2015 12:45:18  282.92 7.05 11.96 2.14
4/30/2015 12:46:18  284.32 7.04 11.96 2.16
4/30/2015 12:47:18  282.74 6.95 12.03 2.10
4/30/2015 12:48:18  284.64 6.85 12.13 2.09
4/30/2015 12:49:18  284.27 6.76 12.19 2.11

4/30/2015 12:50:18  285.38 6.85 12.10 2.07
4/30/2015 12:51:18  284.40 6.82 12.13 2.07
4/30/2015 12:52:18  284.31 6.87 12.09 2.04
4/30/2015 12:53:18  284.36 6.88 12.08 2.04
4/30/2015 12:54:18  284.75 6.78 12.16 2.04

4/30/2015 12:55:18  286.86 6.68 12.27 2.08
Average: 283.470 6.973 12.021 2.223
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-2 RATA Run 1
Date Time  NOx[ppm O2[%] CO2[%] SO2 [ppm]
5/4/2015  8:44:03  269.96 850  10.86 2.30
5/4/2015  8:45:03  271.89 846  10.87 233
5/4/2015  8:46:03  269.00 859  10.76 222
5/4/2015  8:47:03  267.05 8.60  10.78 222
5/4/2015  8:48:03  269.25 856  10.83 2.25
5/4/2015  8:49:03  267.90 856  10.87 2.24
5/4/2015  8:50:03  267.25 855  10.89 2.20
5/4/2015  8:51:03  267.00 857  10.81 2.17
5/4/2015  8:52:03  268.92 848  10.90 222

5/4/2015  8:53:03 269.58 8.46 10.89 - 223
5/4/2015  8:54:03 270.72 8.50 10.87 2.17

5/4/2015  8:55:03 270.11 8.49 10.86 2.17
5/4/2015  8:56:03  269.32 8.52 10.84 2.14
5/4/2015  8:57:03  269.88 8.44 10.93 2.13
5/4/2015  8:58:03 272.60 8.08 11.25 212
5/4/2015  8:59:03 273.69 - 8.02 11.30 2.09
5/4/2015  9:00:03 27520 8.11 11.19 2.13

5/4/2015  9:01:03 266.16 8.56 10.75 2.06
5/4/2015  9:02:03 263.69 8.61 10.70 2.01
5/4/2015  9:03:03 258.07 9.02 10.34 1.98
5/4/2015  9:04:03 254.27 9.04 10.32 1.92

Average: 268.167 8.510 10.848 2.157
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-2RATA Run 2

Date Time  NOx[ppm O2[%] CO2[%] SO2 [ppm]
5/4/2015  9:28:03  270.88 8.06 1123 245
5/4/2015  9:29:03  270.92 8.07 1121 2.34
5/4/2015  9:30:03  270.39 8.03 1124 231
5/4/2015  9:31:03 27035 8.04 1123 228
5/4/2015  9:32:03  270.85 801 1126 2.24
5/4/2015  9:33:03 27158 791 1133 2.17
5/4/2015  9:34:03  269.56 794 1131 2.12
5/4/2015  9:35:03  269.82 794 1129 2.18
5/4/2015  9:36:03  269.66 8.02 1120 2.10
5/4/2015  9:37:03  267.95 802  11.19 2.06
5/4/2015  9:38:03  267.54 8.04  11.17 2.02
5/4/2015  9:39:03 26826 805  11.17 2.02
5/4/2015  9:40:03  269.33 799 1122 1.99
5/4/2015  9:41:03  268.88 8.02  11.20 2.02
5/4/2015  9:42:03 26824 808  11.15 1.95
5/4/2015  9:43:03  269.13 8.13  1LI11 1.91
5/4/2015  9:44:03 26835 805  11.19 1.94
5/4/2015  9:45:03  267.49 811 1114 1.91
5/4/2015  9:46:03  267.92 8.08  11.18 1.94
5/4/2015  9:47:03  268.95 793 1130 1.95
5/4/2015  9:48:03  267.52 8.10 1114 1.89

Average: 269.218 8.030 11.212 2.085
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-2 RATA Run 3
Date Time NOx {ppm O2 {%] ~ CO2[%] SO2 [ppm]
5/4/2015  10:20:03 267.45 7.44 11.45 2.53
5/4/2015 10:21:03 268.37 7.48 11.42 2.50
5/4/2015  10:22:03 267.89 7.49 11.43 2.42
5/472015  10:23:03 268.19 7.48 11.44 2.38
5/472015  10:24:03 268.27 7.69 11.41 2.35
5/4/2015 - 10:25:03 270.28 7.67 11.46 2.33
5/4/2015  10:26:03 267.93 7.63 11.50 232
5/4/20615 10:27.03 267.18 7.72 11.43 2.32
5/4/2015 10:28:03 269.97 7.69 11.45 2.29
5/4/2015 10:29:03 271.53 7.67 11.48 2.36
5/4/2015 10:30:03 270.15 7.75 11.43 2.37
5/4/2015 10:31:03 269.00 7.64 11.51 2.39
5/4/2015 10:32:03 267.50 7.7 11.44 2.37
5/4/2015  10:33:03 269.05 7.71 11.44 2.36
5/42015  10:34:03 268.75 7.72 11.43 2.39
5/4/2015  10:35:03 267.69 7.74 11.43 2.36
5/4/2015 10:36:03 267.81 7.75 11.41 2.42
5/4/2015 10:37:03 267.87 7.76 11.41 245
5/4/2015 10:38:03 268.38 7.73 11.43 2.47
5/4/2015  10:39:03 268.59 7.74 11.44 2.51
5/4/2015 10:40:03 268.11 7.72 11.45 2.49

Average: 268.570 7.663 11.442 2.399
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-2 RATA Run 4
Date Time NOx [ppm 02 [%] CO2[%] SO2 [ppm]
5/4/2015 11:13:03  264.53 7.57 11.28 3.50
5/4/2015 11:14:03  264.94 7.58 11.30 3.62
5/4/2015 11:15:03  265.22 7.61 11.30 3.66
5/4/2015 11:16:03  267.40 7.77 11.28 3.43
5/4/2015 11:17:03  266.50 7.77 11.32 3.26
5/4/2015 11:18:03  265.96 7.77 11.33 3.43
5/4/2015 11:19:03  265.45 7.81 11.28 3.58
5/4/2015 11:20:03 265.30 7.83 11.29 3.24
5/4/2015 11:21:03  266.29 7.75 11.34 3.30
5/4/2015 11:22:03  266.47 7.83 11.27 3.52
5/4/2015 11:23:03  267.05 7.79 11.32 3.61
5/4/2015 11:24:03  267.62 7.57 11.54 3.62
5/4/2015 11:25:03  268.33 749 11.57 3.59
5/4/2015 11:26:03  269.78 7.53 11.56 3.58
5/4/2015 11:27:03  269.83 7.49 11.59 3.70
5/4/2015 11:28:03  268.17 7.70 11.37 3.80
5/4/2015 11:29:03  268.00 7.94 11.17 3.89
5/4/2015 11:30:03  266.79 7.81 11.28 3.86
5/4/2015 11:31:03  266.77 7.78 11.30 3.95
5/4/2015 11:32:03 ~ 266.23 7.87 11.22 3.93

5/4/2015 11:33:03 267.26 7.64 11.44 3.97
Average: 266.852 7.710 11.350 3.621
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-2 RATA Run 5
Date Time NOx [ppm O2 [%] = CO2[%] SO2 [ppm]
5/4/2015 12:09:03  268.46 7.32 11.48 4.66
5/4/2015 12:10:03  266.54 7.68 11.21 4.50
5/4/2015 12:11:03  266.33 7.59 11.34 4.60
5/4/2015 12:12:03  265.68 7.44 11.47 4.55
5/4/2015 .12:13:03  264.71 7.43 11.48 4.62
5/4/2015 12:14:03  264.89 7.47 11.43 444
5/4/2015 12:15:03  265.65 7.46 11.47 4.22
5/4/2015 12:16:03  266.41 7.44 11.49 4.39
5/4/2015  12:17:03  266.14 7.44 11.48 4.46
5/4/2015 12:18:03  266.16 7.48 11.45 4.49
5/472015 12:19:03  264.66 7.56 11.37 4.65

5/4/2015 12:20:03  264.09 7.52 11.40 4.7
5/4/2015 12:21:03 26348 = 7.56 11.36 4.75

5/4/2015 -12:22:03 263.81 7.50 11.41 4.78
5/4/2015 12:23:03 262.70 7.55 11.35 4.82
5/4/2015 12:24:03 261.12 7.55 11.35 4.77
5/4/2015 - 12:25:03 260.85 7.59 11.31 4.44
5/4/2015 12:26:03 260.83 7.58 11.33 4.12
5/4/2015 12:27:03 262.89 7.53 11.39 4.19
5/4/2015 12:28:03 263.28 7.60 11.32 434
5/4/2015 12:29:03 265.09 7.54 11.38 4.46

Average: 264.465 7.516 11.394 4.522
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-2 RATA Run 6
Date Time NOx [ppm 02 [%] CO2[%] SO2 [ppm]
5/4/2015 12:59:03  262.82 7.85 11.27 4.18
5/4/2015 13:00:03  263.50 7.82 11.36 4.79
5/4/2015 13:01:03  264.15 7.86 11.35 5.40
5/4/2015 13:02:03  263.77 7.82 11.39 5.55
5/4/2015 13:03:03  263.50 7.81 11.42 5.46
5/4/2015 13:04:03  265.11 7.85 11.39 5.03
5/4/2015 13:05:03  263.90 7.84 11.39 4.83
5/4/2015 13:06:03 265.14 7.84 11.42 4.65
5/4/2015 13:07:03  264.42 7.85 11.41 4.83
5/4/2015 13:08:03 264.71 7.84 11.41 4.99
5/4/2015 13:09:03  264.52 7.81 11.45 5.10
5/4/2015 13:10:03  265.84 7.85 11.43 5.02
5/4/2015 13:11:03 26491 7.83 11.43 5.19
5/4/2015 13:12:03  266.56 7.83 11.44 531
5/4/2015 13:13:03  265.09 7.91 11.38 5.39
5/4/2015 13:14:03  264.12 7.81 11.47 5.52
5/4/2015 13:15:03  265.95 7.82 11.47 5.27
5/4/2015 13:16:03  265.88 7.77 11.54 5.03
5/4/2015 13:17:03  266.57 7.57 11.69 5.19
5/4/2015 13:18:03  266.01 7.60 11.66 5.44
5/4/2015 13:19:03  265.03 7.65 11.61 5.60

Average: 264.833 7.801 11.447 5.132
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C a

BO-2 RATA Run 7

Date Time NOx [ppm 02 [%] CO2[%] SO2 [ppm]
5/4/2015  13:45:03 263.72 7.43 11.52 5.55 |
5/4/2015 13:46:03 262.03 7.52 11.48 6.10 i
5/4/2015 13:47:03 261.02 7.51 11.49 632 |
5/4/2015 13:48:03 261.72 7.52 11.51 5.75 |
5/4/2015 13:49:03 26291 -~ 7.69 11.44 5.64 E
5/4/2015 13:50:03 261.29 7.72 11.50 6.00
5/4/2015  13:51:03 261.93 7.76 11.47 6.15
5/4/2615  13:52:03 261.80 7.80 11.46 6.21 ;
5/4/2015  13:53:03 261.74 7.80 11.42 6.19 *
5/4/2015 13:54:03 262.24 7.86 11.39 5.99
5/4/2015 13:55:03 262.13 7.86 11.39 5.79 ;
5/4/2015  13:56:03 263.47 7.82 11.41 5.85
5/4/2015 13:57:03 261.95 7.81 11.43 5.57 (
5/4/2015  13:58:03 258.85 7.87 11.38 5.02 |
5/4/2015  13:59:03 260.45 7.39 11.83 5.64
5/4/2015  14:00:03 261.60 7.04 12.10 6.07 |
5/4/2015 14:01:03 262.83 7.27 11.90 5.99 |
5/4/2015  14:02:03 264.05 7.33 11.84 5.79
5/4/2015 14:03:03 263.29 7.29 11.87 5.37
5/4/2015 14:04:03 265.31 7.56 11.61 5.07
5/4/2015 14:05:03 262.26 7.85 11.36 4,85

Average: 262.219 7.605 11.562 5.758
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-2 RATA Run §
Date Time NOx [ppm 02 [%] CO2[%] SO2 [ppm]
5/4/2015 14:31:03  259.96 7.67 11.56 6.17
5/4/2015 14:32:03  260.30 7.70 11.53 5.60
5/4/2015 14:33:03  259.70 7.68 11.56 5.59
5/472015  14:34:03 260.82 7.64 11.58 6.06
5/4/2015 14:35:03  259.70 7.64 11.58 6.28
5/4/2015 14:36:03 260.25 7.75 11.44 6.36
5/4/2015 14:37:03  261.23 7.75 11.45 6.56
5/4/2015 14:38:03  261.65 7.67 11.51 6.51
5/4/2015 14:39:03  259.77 7.73 11.45 6.22
5/4/2015 14:40:03  258.72 7.72 11.47 6.20
5/4/2015 14:41:03  258.77 7.69 11.49 6.32
5/4/2015 14:42:03  259.48 7.75 11.43 6.28
5/4/2015 14:43:03  259.19 7.72 11.46 6.38
5/4/2015 14:44:03  259.23 7.73 11.44 6.23
5/4/2015 14:45:03  259.60 7.78 1141 6.10
5/4/2015 14:46:03  261.52 7.67 11.50 5.94
5/4/2015 14:47:03  260.66 7.61 11.55 5.83
5/4/2015 14:48:03  261.63 7.65 11.52 5.52

5/4/2015 14:49:03  261.52 7.66 11.50 5.62
5/4/2015 14:50:03  261.08 7.70 11.47 5.79
5/4/2015 14:51:03  261.64 7.71 11.47 5.82

Average: 260.306 7.696 11.494 6.066
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-2 RATA Run 9
Date Time NOx [ppm 02 [%] CO2[%] SO2 [ppm]
5/4/2015 15:19:03 261.12 7.59 11.39 2.94

5/4/2015  15:20:03 260.83 7.63 11.37 2.93
5/4/2015  15:21:03 260.93 7.61 11.40 2.74
5/4/2015  15:22:03 261.85 7.54 11.46 2.62
5/4/2015 15:23:03 259.97 7.70 11.46 243
5/4/2015 15:24:03 260.88 7.75 11.45 227
5/4/2015  15:25:03 260.02 7.80 11.42 2.15
5/4/2015 15:26:03 262.04 7.80 11.43 2.12
5/4/2015 15:27:03 262.19 7.80 11.42 2.00
5/4/2015 15:28:03 261.91 7.72 11.50 1.97
5/4/2015  15:29:03 262.35 7.74 11.47 1.98
5/4/2015 15:30:03 259.37 7.78 11.44 1.91
5/4/2015 15:31:03 25931 7.76 11.46 1.89
5/4/2015 15:32:03  256.96 7.78 11.44 1.83
5/4/2015  15:33:03 257.50 7.71 11.52 1.81
5/4/2015  15:34:03 258.34 7.79 11.43 1.89
5/4/2015 15:35:03 258.45 7.79 11.45 1.80
5/4/2015  15:36:03 260.31 7.82 11.41 1.78
5/4/2015 15:37:03 259.78 7.85 11.40 1.80
5/4/2015 15:38:03  260.25 7.83 11.43 1.79
5/4/2015  15:39:03 259.45 7.85 1140 . 1.77

Average: 260.181 7.745 11.436 2.115
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-4 RATA Run 1
Date Time NOx [ppm] CO [ppm] 02 [%] CO2 [%]
4/28/2015 12:05:48 8.17 0.62 3.74 9.42
4/28/2015 12:06:48 8.37 0.58 3.75 9.43
4/28/2015 12:07:48 8.42 0.62 3.80 942
4/28/2015 12:08:48 8.41 0.57 3.79 9.43
4/28/2015 12:09:48 8.46 0.65 3.75 9.47
4/28/2015 12:10:48 8.56 0.60 3.76 9.46
4/28/2015 12:11:48 8.74 0.58 3.71 9.48
4/28/2015 12:12:48 8.75 0.67 3.77 9.45
4/28/2015 12:13:48 8.29 0.77 3.92 9.40
4/28/2015 12:14:48 8.01 041 4.06 9.37
4/28/2015 12:15:48 8.01 0.45 4.04 9.39
4/28/2015 12:16:48 8.27 0.38 3.96 9.44
4/28/2015 12:17:48 8.28 0.37 3.95 9.45
4/28/2015 12:18:48 8.25 0.40 3.94 9.45
4/28/2015 12:19:48 8.42 0.38 3.95 9.45
4/28/2015 12:20:48 8.42 0.55 3.96 9.45
4/28/2015 12:21:48 8.50 0.11 3.96 9.45
4/28/2015 12:22:48 8.28 0.10 3.99 9.43
4/28/2015 12:23:48 8.42 0.12 3.97 9.44
4/28/2015 12:24:48 8.34 0.12 3.99 9.44
4/28/2015 12:25:48 8.30 0.11 3.98 9.44
Average: 8.365 0436 3.892 9436
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-4 RATA Run 2
Date Time NOx [ppm] CO [ppm] O2 [%] CO2 [%]
4/28/2015 12:53:48 8.25 0.18 4.05 9.52
4/28/2015 12:54:48 8.27 0.18 4.04 9.50
4/28/2015 12:55:48 8.40 0.14 4.01 9.52
4/28/2015 12:56:48 8.41 0.12 4.00 9.52
4/28/2015 12:57:48 8.29 0.13 3.97 9.53
4/28/2015 12:58:48 8.50 0.13 3.95 9.52
4/28/2015 12:59:48 8.39 0.14 3.97 9.51
4/28/2015 13:00:48 8.28 0.13 3.99 9.47
4/28/2015 13:01:48 8.49 0.10 4.01 9.43
4/28/2015 13:02:48 8.30 0.09 4.01 9.43
4/28/2015 13:03:48 8.43 0.07 4.00 9.43
4/28/2015 13:04:48 8.29 0.05 4.01 9.42
4/28/2015 13:05:48 8.25 0.05 4.02 942
4/28/2015 13:06:48 8.23 0.05 4.00 942
4/28/2015 13:07:48 8.42 0.05 3.97 9.44
4/28/2015 13:08:48 8.35 0.04 3.96 9.44
4/28/2015 13:09:48 8.36 0.05 3.98 9.43
4/28/2015 13:10:48 8.15 0.04 4.06 9.37
4/28/2015 13:11:48 8.10 0.04 4.08 9.37
4/28/2015 13:12:48 8.03 0.05 4.08 9.37
4/28/2015 13:13:48 8.20 0.05 4.03 9.40
Average: 8304 0.090 4.009 9.450
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Solvay Chemicals, Green River, WY

BO-4 RATA

Date

4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015

Time
13:45:48
13:46:48
13:47:48
13:48:48
13:49:48
13:50:48
13:51:48
13:52:48
13:53:48
13:54:48
13:55:48
13:56:48
13:57:48
13:58:48
13:59:48
14:00:48
14:01:48
14:02:48
14:03:48
14:04:48
14:05:48

Average:

Optimal Job No. 1501C

Run 3
NOx [ppm] CO [ppm] 02 [%] CO2 [%)]

8.12 0.05 3.94 9.49
8.29 0.06 3.86 9.54
8.32 0.04 3.84 9.53
8.28 0.04 3.85 9.52
8.33 0.03 3.88 9.49
8.29 0.04 3.88 9.49
8.34 0.04 3.88 9.47
8.32 0.04 3.89 9.44
8.27 0.02 3.93 941
8.25 0.05 3.96 9.39
8.17 0.03 3.97 9.38
8.41 0.04 3.90 9.43
8.48 0.04 3.88 943
8.45 0.03 3.92 9.41
8.14 0.06 3.99 935
7.95 0.04 4.05 9.32
8.29 0.04 3.93 9.39
8.28 0.04 3.93 9.39
8.48 0.04 3.89 9.41
8.51 0.04 3.89 9.41
8.49 0.04 3.87 9.43
8.308 0.040 3911 9.434
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Solvay Chemicals, Green River, WY

BO-4 RATA
Time

Date

4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015

14:27:48
14:28:48
14:29:48
14:30:48
14:31:48
14:32:48
14:33:48
14:34:48
14:35:48
14:36:48
14:37:48
14:38:48
14:39:48
14:40:48
14:41:48
14:42:48
14:43:48
14:44:48
14:45:48
14:46:48
14:47:48

Average:

Optimal Job No. 1501C

Run 4
NOx [ppm] CO [ppm] 02 {%] CO2 [%]

8.46 0.07 3.96 9.49
8.42 0.05 3.94 9.46
8.51 0.04 3.95 9.44
8.33 0.03 3.95 9.44
8.49 0.03 3.87 9.49
8.75 0.04 3.82 9.50
8.91 0.05 3.78 9.51
8.92 0.03 3.79 - 9.51
8.70 0.03 3.85 9.44
8.70 0.07 3.91 9.39
8.48 0.04 3.95 9.35
8.41 0.03 4.02 9.31
8.55 0.04 3.95 9.35
8.73 0.05 3.89 9.39
8.65 0.04 3.81 9.43
8.80 0.04 3.83 941
8.60 0.03 3.86 9.39
8.33 0.05 3.92 9.35
8.32 0.03 3.95 9.33
8.35 0.01 3.92 9.35
8.40 0.03 3.87 9.38
8.562 0.040 3.895 9.415
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Solvay Chemicals, Green River, WY

BO-4 RATA

Date

4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015
4/28/2015

Time
15:19:48
15:20:48
15:21:48
15:22:48
15:23:48
15:24:48
15:25:48
15:26:48
15:27:48
15:28:48
15:29:48
15:30:48
15:31:48
15:32:48
15:33:48
15:34:48
15:35:48
15:36:48
15:37:48
15:38:48
15:39:48

Average:

Optimal Job No. 1501C

Run 5
NOx [ppm] CO [ppm] O2 [%] CO2 [%]

8.82 0.02 3.88 9.49
8.86 0.02 3.86 9.48
8.81 0.02 3.86 9.47
8.71 0.04 3.88 9.44
8.75 0.00 3.87 9.45
8.81 0.00 3.85 9.46
8.80 0.01 3.84 9.47
8.85 0.03 3.86 942
8.83 0.01 3.88 9.38
8.94 0.00 3.88 937
8.81 -0.02 3.88 9.37
8.78 0.01 391 9.36
8.82 0.00 3.89 9.37
8.80 -0.02 3.89 937
8.67 -0.03 3.89 9.36
8.73 -0.01 3.89 9.37
8.82 -0.04 3.92 9.35
8.84 -0.03 3.90 9.36
8.73 -0.03 3.91 935
8.97 -0.06 3.89 9.36
8.87 ~0.02 3.84 9.39
8.810 -0.005 3.880 9.402
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-4 RATA Run 6
Date Time NOx [ppm] CO [ppm] 02 [%] CO2 [%]
4/28/2015 16:04:48 9.28 -0.08 391 9.46
4/28/2015 16:05:48 9.20 -0.03 3.89 9.45
4/28/2015 16:06:48 9.27 -0.07 3.88 9.45
4/28/2015 16:07:48 9.26 -0.09 3.87 9.44
4/28/2015 16:08:48 9.12 -0.07 3.87 9.44
4/28/2015 16:09:48 9.27 -0.09 3.86 9.45
4/28/2015 16:10:48 9.30 -0.11 3.85 9.45
4/28/2015 16:11:48 9.32 -0.09 3.88 9.39
4/28/2015 16:12:48 9.27 -0.07 391 9.36
4/28/2015 16:13:48 9.27 -0.09 3.92 9.34
4/28/2015 16:14:48 9.28 -0.06 3.89 9.37
4/28/2015 16:15:48 9.42 -0.07 3.90 9.34
4/28/2015 16:16:48 9.32 -0.11 3.91 9.34
4/28/2015 16:17:48 9.20 -0.12 3.95 9.31
4/28/2015 16:18:48 9.24 -0.14 3.95 931
4/28/2015 16:19:48 9.35 -0.13 3.93 9.32
4/28/2015 16:20:48 9.28 -0.08 3.92 9.32
4/28/2015 16:21:48 9.47 -0.08 391 9.34
4/28/2015 16:22:48 9.34 -0.18 3.87 9.36
4/28/2015 16:23:48 9.43 -0.11 3.87 9.36
4/28/2015 16:24:48 9.47 -0.25 3.87 9.36
Average: 9.303 -0.101  3.896 9.379
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-4 RATA Run 7
Date Time NOx [ppm] CO [ppm] 02 [%] CO2 [%]
4/28/2015 16:53:48 8.40 -0.17 3.92 9.46
4/28/2015 16:54:48 8.59 -0.11 3.91 944
4/28/2015 16:55:48 8.53 -0.13 3.90 9.44
4/28/2015 16:56:48 8.46 0.00 3.93 9.42
4/28/2015 16:57:48 8.43 0.03 3.93 942
4/28/2015 16:58:48 8.34 0.06 3.92 9.42
4/28/2015 16:59:48 8.42 0.06 3.92 9.43
4/28/2015 17:00:48 8.52 0.05 3.94 9.37
4/28/2015 17:01:48 8.52 0.04 3.93 936
4/28/2015 17.02:48 8.58 0.05 392 9.36
4/28/2015 17:03:48 8.59 0.04 3.93 9.36
4/28/2015 17:04:48 8.49 0.04 3.94 9.35
4/28/2015 17:05:48 8.46 0.04 3.98 9.33
4/28/2015 17:06:48 8.17 0.05 4.06 9.28
4/28/2015 17:07:48 8.20 0.04 4.00 932
4/28/2015 17:08:48 8.42 0.04 3.98 9.32
4/28/2015 17:09:48 8.47 0.05 3.95 9.35
4/28/2015 17:10:48 8.45 0.04 3.92 9.36
4/28/2015 17:11:48 8.48 0.05 3.90 9.37
4/28/2015 17:12:48 8.44 0.05 3.9 9.37
4/28/2015 17:13:48 8.29 0.04 3.92 9.36
Average: 8.440 0.017 3.939 9.376
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-4 RATA Run 8 |
Date Time NOx [ppm] CO [ppm] 02 [%] CO2 [%]
4/28/2015 17:33:48 7.95 -0.10 3.94 9.47
4/28/2015 17:34:48 7.77 -0.12 3.97 9.42
4/28/2015 17:35:48 8.01 -0.09 3.91 9.45
4/28/2015 17:36:48 8.04 -0.08 3.89 9.45
4/28/2015 17:37:48 8.14 -0.10 3.86 9.46
4/28/2015 17:38:48 8.07 -0.08 3.84 9.47
4/28/2015 17:39:48 7.92 -0.09 3.89 9.42
4/28/2015 17:40:48 7.65 -0.11 4,01 9.34
4/28/2015 17:41:48 7.62 -0.10 4,03 9.31 |
4/28/2015 17:42:48 7.94 -0.11 3.95 9.33
4/28/2015 17:43:48 8.06 -0.16 3.87 9.38
4/28/2015 17:44:48 8.30 -0.13 3.82 940
4/28/2015 17:45:48 8.28 -0.17 3.82 9.40
4/28/2015 17:46:48 7.86 -0.17 3.90 933
4/28/2015 17:47:48 7.79 -0.11 3.96 9.31
4/28/2015 17:48:48 7.72 -0.13 4.02 9.26
4/28/2015 17:49:48 7.65 -0.09 4.05 9.27
4/28/2015 17:50:48 7.67 -0.15 4.02 9.28
4/28/2015 17:51:48 7.80 -0.14 4.00 9.28
4/28/2015 17:52:48 8.06 -0.18 3.88 9.37
4/28/2015 17:53:48 8.28 -0.16 3.84 9.38
Average: 7.932 -0.122  3.927 9.370
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Solvay Chemicals, Green River, WY Optimal Job No. 1501C

BO-4 RATA Run 9
Date Time NOx [ppm] CO [ppm] 02 [%] CO2 [%]
4/28/2015 18:15:48 8.16 -0.03 3.98 9.43
4/28/2015 18:16:48 8.12 -0.06 3.97 9.40
4/28/2015 18:17:48 8.22 -0.07 3.96 9.39
4/28/2015 18:18:48 8.11 -0.05 3.98 9.37
4/28/2015 18:19:48 8.28 -0.02 3.91 9.42
4/28/2015 18:20:48 8.27 -0.05 3.90 9.41
4/28/2015 18:21:48 8.46 -0.06 3.87 9.43
4/28/2015 18:22:48 8.59 -0.05 3.81 9.46
4/28/2015 18:23:48 8.47 -0.08 3.92 9.34
4/28/2015 18:24:48 8.01 -0.02 4.07 9.26
4/28/2015 18:25:48 7.89 -0.10 4.13 9.23
4/28/2015 18:26:48 8.12 -0.09 4.04 927
4/28/2015 18:27:48 8.15 -0.12 4.01 9.28
4/28/2015 18:28:48 8.32 -0.11 3.95 932
4/28/2015 18:29:48 8.48 -0.08 3.90 9.35
4/28/2015 18:30:48 8.40 -0.13 3.89 935
4/28/2015 18:31:48 8.35 -0.23 3.93 933
4/28/2015 18:32:48 7.97 -0.24 4.04 9.27
4/28/2015 18:33:48 7.98 -0.24 4.05 9.27
4/28/2015 18:34:48 8.07 -0.19 3.98 9.32
4/28/2015 18:35:48 8.21 -0.23 3.97 9.31
Average: 8.220 -0.107  3.965 9.343
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